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This work, issued under the title of " Essay on Pncuma- 
tolngy," has nothing in common, except its title, with the work 
of Combalufder, published in 1747, and entitled, "Pneuinatn- 
Pathologia Sen Knictatus do Flatulentis Humani Corporis After-* 
tibus." As its title indicates, this latter work includes only 
the subject of gastrointestinal pneumatosis, and in this direc- 
tion some useful observations may still be derived. In our 
GBSfty the object has been to study those diseases in which 

play a certain role, ns the pneumatoses and the em- 
physemas,* and to study the applications which may be made 
ues in therapeutics. At the period when Priestley and 
I<avoisier made their immortal discoveries, oxygen and carbonic 
acid became Hie objects of very interesting ami imjmrtant inves- 
tigations on the part of physicians and physiologists. The 
latter sought, in the study of these gases, a new cause of diseases, 
while the former, on the contrary, hoped to find new meant 
of treatment. Hence, for IJeddoes, who was much occupied in 
the application of the gases to therapeutics, there were diseases 
with excess of oxygen ; for example, he imagined that ) Jit hi six 
is a disease in which there i-- a predominance of this gas in the 
blood. Rollo went still further than Beddoes. He divided dis- 
eases into two great classes: one with excess of "vital air." as 

and the other with a dearth of this element, such as 
scorbutus. Baumes, professor at Mont]»ellier, in a work pub- 
lished in 1798 under the title of " Essai d'Un Systeme Chimique 
de la Science de 1' Horn me," classified diseases as Oxygenases, 
Caloriiicses, Ilydrogencses, and Azoteneses, assuming that 
oxygen, caloric hydrogen, or nitrogen, to a greater or less extent, 

• Tlie chapter on Emphysema has been omitted, as of less interest than oilier 
[Mirtlo&a of the work.— Thaks. 

M 
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were the causes of all pathologic conditions. Fourcroy himself, 
us we have shown in that part of the work devoted to the his- 
tory of oxygen, also committed himself to a series of hypotheses 
on this point, and, singular fact, while these authors dwelt on 
the influence of the gases as a pathogenic cause, not one of them 
thought to try an experiment to prove that the blood actually 
contains certain gases, either in a free state or in combination. 
It required the labors of Maguns to demonstrate a fact on 
which, long before him, a multitude of hypotheses had been 
baaed. In IH'29 M. Fodcre, professor at Strasburg, had also 
published an " Essai de Pneunmtolngie, Thcorique et Pratique." 
But this work, evolved from a purely vitalistic point of view, is 
practical only in name. Neither observation nor physiological ex- 
perimentation served as a foundation for the studies to which the 
author whom we have just cited devoted himself. In 1 834 Baumes 
wrote a more interesting brochure, entitled "Traite des Maladies 
Venteuses." In this work, as in that of Combalusier, only the 
subject of yastro-mtcstmal pneumatosis is investigated. 

In the work which we now publish we propose, as we have 
already stated, to study those diseases in which there is a pro- 
duction of gas, and to follow this with an account of the phys- 
iologic and therapeutic experimOBta which we have made on 
this subject. The beginning of these investigations dates back 
to 1856. Undertaken in connection with M. Leconte,* chief 
pharmacist of the Maison Municipalc de Saute, they had as 
their object : — 

1. To study the chemical and physio logical action of gases 
injected into closed cavities, and into the healthy tissues of 
animals. 

2. To learn the influence- of gases on the reparation of 
tendons divided by subcutaneous section, and to illustrate, in as 
complete a manner as possible, the theory of the cicatrization 
of wounds following these operations. 

3. To make therapeutic application to exposed wounds of 

* BMheMkei aur lea Gar... vol. I, 1850 ; vol. ii. 1802 ; Archives Gin. do Med. 
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the action of gases which shall have shows a manifest influence 
in promoting cicatrization. 

All those in vest igations, made in common, have born pub- 
lished in the "C'omptes Rendus of the Academy of Sciences" dur- 
ing the period from 1857 to 1864, and are carefully summarized 
in this work. But having followed the study of the gases from 
merely historical, physiological, and therapeutical aapeefcs, we 
were quickly convinced that there still remained a fruitful mine 
to be explored. 

Encouraged in these investigations by the kindly interest 
manifested by several of our teachers, and by M. Vetpeau in 
particular, we have bent all our efforts toward the demonstration 
of practical results. 

There are still some points of the subject to be cleared up, 
hich physiology and pathology alone, without the aid of 
chemistry, are not able to elucidate. We hope that future in- 
vestigators, better versed in the study of the physical sciences, 
will continue this subject, as yet scarcely outlined. We limit 
ourselves, for the present, to merely indicating the plan and 
order we have pursued in this account of our investigations. 
Our work is divided into two parts : the first, physiological 
d pathological ; the second, physiological and therapeutic. 

We have sought, by physiological experiments, to elucidate 
vtain points relative to this important subject. 

How many times during the progress of these investiga- 

ons have we regretted that the gases of the blood have bean 

studied wholly from a physiological point of view! It ts very 

certain that any physician who will undertake investigations 

(Deeming the gases of the blood analogous to those o I' MM. 

udral and Gavarret, who have laid the foundations of hamia- 

■^ ill, we are sure, arrive at interesting results. It 

quite evident that if we cause an animal, which we have 

icased in an impermeable covering, to die of asphyxiation, we 

ought to find in its blood, as well as in that of a man attacked 

by an extensive erysipelas, a scarlatina, or confluent small-pox, 
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very decided modifications as regards the gases of the blood, — 
oxygen, nitrogen, and carbonic acid, — since in these instances the 
functions of the skin are necessarily very much modified, or in- 
terfered with. 

In the second part of the work, devoted to the physiologi- 
cal and therapeutic study of the gases, we have particularly 
studied oxygen, carbonic acid, nitrogen, protoxide of nitrogen, 
and hydrogen, considering tftat these fluids nearly all cuter into 
tln> composition of the atmosphere, and that of water, and form 
the nutritive elements of our food. As regards the statement of 
therapeutic facts relative to oxygen and carbonic acid, we have 
endeavored, as ilir its possible, to corroborate our practice by the 
experiments of other observers, who, at the end of the hist 
century and the beginning of this, pursued the same line of 
inquiry. We have also made it a point to report the practical 
results obtained by those of our confrtrex who have, in the 
latter period, made therapeutic use of the gases. We refer t<> 
Professor Trousseau and oar honorable confrere*, Monod, Nonat, 
Heroe de Lavaur, Saint-Vel, Foley, etc. 

In closing this introduction we extend our acknowledg- 
ments to MM. Lavaysse, Mario, Voelker. Flurin, Lemoine, 
si.-iml. Cosmao-Dumenez, Poinceau Revillod, Dubourg, R. 
Blache, and Boucher, all Ibrmcr pupils of the Afaison dr Saute, 
for the zeal with which they assisted in our numerous experi- 
ments, Wc desire to especially thank our young friend, ( 'yr. I<>r 
the intelligent researches be has made for us in English works, 
aud who has rendered such valuable aid in the preparation of 
this volume. 
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TnE use of oxygen as a therapeutic agent has been steailily 
increasing in this country for the past twenty years, notwith- 
standing the fact that the gas has been for the most part indif- 
l-Tcntly prepared and more indifferently exhibited. No American 
practitioner h&8 devoted to it anyapproach toward scientific and 
thorough investigation, and all our experimenters, up to a very 
recent date, have used it chiefly from an empirical stand-point. 

So tar as he can learn, the writer contributed to the Chicago 
Mtdical Journal* the first American paper on the subject. 

In 1870 Dr. A. H. Smith, of New York, read a prize essay 
before the Alumni Association of the College of I'liysirhuis utd 
Surgeons, which was afterward published in the &eu> Tort 

MadiedlJourrud, and reprinted in pamphlet form. 

Dr. Smith's paper gave a very comprehensive summary of 
the subject up to that dale, including his own exjierienre and 
that of others, but he did not attempt any exhaustive study. 
Since that time interest lias increased, experimenters have mul- 
tiplied, and from time to time papers have appeared in the various 
medical journals. The only volume yet published in this country 
appeared in 1887 from the pen of Dr. C. E. Ehinger.f 

Dr. Ehinger gave a partial contend of existing literature, 
with some notes and experiences of his own, hut modestly dis- 
claimed originality, and attempted no thorough or scientific study. 

It is rather remarkable that even in this enterprising age 
no writer in this country has availed himself of the work done 
more than twenty years ago by Demarquay and others in France. 

Cursory reference to Demarquay was made by the authors 

" "Buperoiygenation he a Therapeutic Measure," Chicago MtnlictilJouraal, 
February and March, 18159. 

| On Oxygen as a Therapeutic Agent Svo, pp. 100. Chicago, 1887. 

W 
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of the earlier essays mentioned, but subsequent writers have 
contented themselves with parrot-like repetitions of these, none 
of them going to the original for further material. The French 
investigators were not slow to avail themselves of whatever their 
English predecessors had accomplished or written, and American 
readers will doubtless feel a tinge of humiliation when they 
learn through this French professor that the curliest essay on 
nitrogen, in its physiologic and therapeutic relations, was by an 
American [Sal ton stall, see page 196]. Again, it is a (act that 
some of the recent contributions of American authors on the 
subject of the gases — particularly oxygen — in therapeutics have 
been first seen by American writers on the same subject in a 
foreign language. The writer not long since even took the 
trouble to translate from the French some interesting conclu- 
sions, only to find them at the cud accredited to an American 
journal ! This is not flattering to our national pride. Surely, 
if we can do nothing to add to it, we ought at least to 
keep ourselves informed of the progress of our neighbors across 
the ocean. It is for this reason that a translation of tile more 
pertinent portion of Demarquay'a work, originally reported bo 

the Academy of Medicine of Paris and published in 1866, is 
brought before the Americas profession. 

The complete work of IXrnarquay consists of eight hun- 
dred and sixty-one octavo pages, and is divided into three prin- 
cipal parts. The most practical portion of Part First, treating 
of the Pneumatoses, is given herewith. Part Second, on 
Emphysema, IS entirely omitted, as being of a more discursive 
nature and of less practical value at the present moment. 
Nevertheless, it contains much that is in I cresting. 

Of Part Third, the first lour chapters, chiefly devoted to 
therapeutic experiments with carbonic arid, are also omitted. 

In the chapters on Oxygen the reports of cases have in 
many instances been condensed, to avoid giving space to unes- 
sential details and prolix repetition-. 

It is hoped that the practical value of the work has thus 
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been enhanced, and that nothing of vital importance to the 
general reader has been omitted. 

The complete volume, in the opinion of the translator, 
would have been too bulky, and in some portions too much given 
to speculative discourse, for profitable reproduction. 

The work of translating has been done in the midst of 
many and distracting duties, and will not, therefore, be found 
above criticism ; but it has been the aim to select only such of 
the author's laborious and painstaking work as shall prove of 
practical value to American readers ; and to this has been added 
such notes, comments and suggestions as the writer's personal 
experience and the recent progress of pneumatological science 
seem to demand. 

s. s. w. 

New York, May, 1889. 
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CHAPTER I. 

UDY OF THE GASES OF THE BLOOD IN THEIR PHYSIOLOGICAL 
CONDITION. 

The history of the gases of the blood has been for two 
centuries the subject of numerous and interesting studies on 
the part of chemists and physiologists. Mayow was the first 
who, about the year 1674, demonstrated the presence of an 
aeriform fluid in the circulation ; hut his discovery, so important 
la regards the deductions which should have followed it, soon 
fell into oblivion. 

At the beginning of the nineteenth century Sir Humphry 
Davy fixed attention anew on this subject, and obtained " from 
twelve minces of blood 1.8 cubic inches of gas, consisting of 1.1 
cubic inches of carbonic acid and 0.7 cubic inch of oxygen."* 

Some years later, about 1815, Vogel, in Germany, also 
recognized the presence of carbonic acid in the blood. 

" I introduced," said lie, " some fresh ox-blood into a flask, 
furnished with a bent tube which communicated with a glass 
tumbler rilled with lime-water, placing the whole apparatus 
under the receiver of a pneumatic apparatus. On producing a 
vacuum the blond rose wonderfully and formed a considerable 
1'i.nii. Much carbonic acid gas was released from the outset, 
and the lime-water was ;it once perceptibly clouded. From the 
foregoing it is evident that the blood in its freshest state con- 
tains carbonic acid already formed, and that the release of this 
nnd is not due to the decomposition of certain primary con- 
stituents, as some chemists have thought." f 

Vogel's exi>eriments, although interesting in a historical 
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point of view, were not really as conclusive as he seemed to 
think them. The blood he used, not having been taken directly 
from the circulation of the animal from which it was derived, 
while under the pneumatic receiver, must have been at least 
several minutes in contact with atmospheric air. Now, we know 
with what rapidity and with what facility blood absorbs the 
gases nt' the atmosphere. Hence, it is not proved that the eaj 
bonic acid gas of the foregoing experiment was not the rest! 
of the action of the air on this liquid. 

John Davy denies tiiat carbonic acid gas is given off from 
the Mood, except in case of putrefaction, and affirms that this 
acid does not exist in fresh blood * 

Mitacherlich, (imcl'm, Tiederaann, and others do not admit 
the existence of gas in the sanguineous system at all, while its 
presence is admitted by Brande, Hoffmann, and Stevens, in Eug- 
land. Thus it appears that the question we are now discussing 
has been the subject of the greatest controversies. We must 
comedown to the year 1831 to find it settled beyond doubt by 
the beautiful experiments of Magnus, t 

It would require too mucli space to describe hero the ingi 
nious apparatus used by this observer to demonstrate the exist 
ence of gases in the hlood. We will content ourselves 
stating that the blood used was procured by means of a fiVxihli 
and impermeable tube, directly from the primitive carotid ar- 
tery, or from the internal jugular vein of the animal under 
experiment, according to whether be wished to experiment with 
arterial or venous blood. Thus the blood was perfectly ex- 
cluded from contact with atmospheric air. For the Bake of still 
greater accuracy the first portions of blood which passed the 
tubes were rejected. By operating in this manner this emraen! 
physiologist arrived at the following conclusion : — 

The proportion of gases in the blood is always equal to 
one-tenth and sometimes rises to one-eighth of the volume i 
the blood employed. 

However, as he remarked, there is represented in such r 
ccntnge but a portion of the total gases in any given volume c 
blood, since every time the experiment is repeated with 
same blood a further quantity of gas is obtained, — scanty, it i 
true, but quite appreciable. 
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STUDY OF THE GASES OF THE BLOOD. 3 

This peculiar circumstance has even obliged bim, is order 
to have a means of comparing the results obtained, one wifcb the 
other, to always allow the blood in tin.' apparatus to remain there 
B certain definite time before collecting the gases, viz., three 
hours for each experiment. 

Magnus further determined that the gaseous bodies found 
in normal blood, whether arterial or venous, are three in number : 
"■ri/'j'ri, caote (nitrogen), and carbonic «<i<L The relative pro- 
portions of these, as found in venous and arterial blood, was far 
tram being uniform. In fart, he demonstrated that \w renoufi 
blood oxygen and carbonic arid gas exist in proportion as 1 to 
3. or 1 to 4, while in arterial blood the proportion changes to 1 

to 'I, and sometimes to equal parts. The relation between the 
nitrogen and oxygen or the nitrogen and carbonic acid in the 
two lands of blood, as he found, does not maintain a constant 
ratio. Sometimes its quantity is greater in one. and sometimes 
ic the other, Thus the delicate e\i>eriments of Magnus dem- 
onstrated that gases exist in the circulation, and that these gases, 
in variable proportions in the two kinds of blood, are composed 
of the constituent elements of the atmosphere. But whence do 

the] cornel In what condition are they found in the nourish- 
ing fluid \ Is it in combination with other elements of this 
fluid, or in a state of solution \ 'What is the office of each of 
lem considered separately? This is just what we are about 
investigate* 
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The oxygen of the blood is found to exist in greater pro- 
portion than was believed by Magnus. The experiments illus- 
trating the displacement of the gases of the blood by the oxide 
of carbon, recently made by Claude Bernard, clearly demonstrate 
this fact This observer found, in effect, that 100 cubic cen- 
timetres ol" venous blood contain 8.42 cubic centimetres of 
a, and 100 cubic centimetres of arterial blood contain 
18.28 cubic centimetres of the same gas. According to the 
German school, the oxygen in arterial blood is less — from 15 to 
16 per cent in volume. (Sctschenow.) In venous blood, as has 
hown by Sczelkow, and by Claude Bernard in France, 

• In this study of the pwes of the blood I have burrowed from the unpub- 

■■. i.rfe <>f my fi-ieml ti. Sro. oil tin? " Atuviniiis. " .*i.-vit:i1 inti-rrstjng ai 
[Itlrwllrij those which treat of the most recent German puhlicaliousT 
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this quantity is extremely variable, according to the particular 
organs which furnish it, and their state of activity. Tims, the 
venous blood of the muscles, in a state of repose, contains, ac- 
cording to the German physiologist, 5.9 per cent. This oxygen 
of the blood is evidently derived from the atmosphere. So well 
arc they known that it would be superfluous to recall here the 
experiments which have demonstrated tins physiological fact. 

But, having been introduced into the circulation, what 
becomes of this gas 1 

After MM. Dumas, Andral, and Gavarref., whose opinion! 
are confirmed by M. Longet, and by nearly all modem physi- 
ologists, it would be difficult to conclude that it is a simple 
solution of oxygen in the blood, as has been assumed by some 
other authorities. '* We know, in fact," says M. Longet,* " that 
the quantity in weight of a gas dissolved in water is in proportion 
to the external pressure." Applying this law to the present 
due, it follows that the blood of people who dwell in a locality 
where the atmospheric pressure is only three hundred and eighty 
millimetres, contains one-half as much oxygen as the blood of 
those who live at the seaboard, where the atmospheric press- 
ure is seven hundred and sixty millimeters. Now, are we to 
admit that observers have not been impressed by the profound 
modifications which like variations do not fail to produce in the 
mode of existence of these two classes! On the other hand, if 
oxygen was simply dissolved in the blood, the externa] pressure 
remaining the same, the quantity of oxygen absorbed should 
increase exactly in proportion to the increased or decreased 
quantity of this gas contained in the atmosphere of the particular 
locality in which the experiment is conducted; whereas, on the 
contrary, the experiments of Lavoisier, confirmed by those of 
Reguault and Hieset, demonstrate! that the absorption of 
oxygen remains the same in an atmosphere which contains two or 
three times as much of this principle as is contained in common air. 

Although the fact under discussion — the non-solution of 
the oxygen of the blood — is recognized by the generality of 
physiologists as true, we believe that the explanations invoked for 
its support are far from demonstrating it. The first of these, as 
admitted by Longet himself, may be contested, since a law 
applicable to gases dissolved in water cannot be applied to the 
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solution of gases in a liquid of which the composition is so 
complex as that of the hlood. In regard to the second explana- 
tion, based on the experiments of Lavoisier and confirmed by 
those of Regnault and Rieset, it is no more admissible than the 
first. These experiments, therefore, must have contained some 
source of error. 

It certainly results, in fact, from our researches on the 
physiologic effects of inhalations of oxygen gas, more or less 
diluted with atmospheric air, that persons who breathe this 
gaseous mixture experience, after a few days, rery sensible 
physiological effects, which will be studied further on ; and that 
with animals having extensive ulcers, these sotes, under the 
influence of the same inhalations, change appearance immedi- 
aii'K and before tin' very eyes. Now, to what docs this phe- 
nomenon, so easy to state, point to, if not to an increased absorp- 
tion of one or more of the gases inhaled I 

Since the interesting experiments of M. Dumas, all phy-i- 
;idmit that the oxygen of the blood is chiefly found 
combined with the elements of this fluid. This combination 
10 to speak, hut to fix a greater proportion of oxygen 
than is possible through a simple physical solution, and does 
not prevent that agent from exercising, later, a more profound 
action on the elements of the blood. The investigations of M. 
enable us to affirm that the red oorpwdee are the 
elements in which this fixation of the oxygen of the air is 
effected throughout the circulatory system. It is by appropri- 
ating to themselves this gas that the red globules arc arterial- 
izcil. changing from deep violet to red, and are preserved in 
their integrity. Some modern chemists also admit that oxygen 
is more especially associated with the luematosin of the globules. 
" We know," says M. Longet, " the important role attributed to 
the principal ingredient of this coloring matter. — iron. It has 
that this metal exists in a state of protoxide in 
th'' vinous Mood, and of peroxide in arterial blood. The change 
; hlood undergoes in the lungs is that of snperoxidation. 
anges to which it is subjected in the general circulation, 
and which we arc now to investigate, are. in effect, a reduction." 
An experiment made by Claude Bernard demonstrates that 
■ii is actually combined with the elements of the blood, and 
there merely in a state of solution. "In these experi- 
nts," says the eminent physiologist, " we undertook to deprive 
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the arterial blood of its oxygen, dealing to see whether the 
functional symptoms of asphyxiation would be the result. To 
determine this we had recourse to pyrogallic acid, B reagent 
which, in an alkaline medium, absorbs oxygen readily and com* 
pletely, The blood being alkaline, it should follow that the 
injection of a solution of pyrogallic acid into the circulatory 
system would despoil the red globules of their oxygen. Now, 
nothing of the kind occurred. The injected pyrogallic arid was 
eliminated with the urine, without having undergone any alter- 
ation, and. hence, without having absorbed the oxygen from the 
red globules. From this failure to remove the oxygen of the red 
globules by pyrogallic acid, wo must conclude that the oxygeu 
of the blood is not free, that it does not exist in a state of simple 
mechanical solution, but is held in a state of combination."* 

It is an established fact that the chemical combination of the 
oxygen with the globules to nod BO stable that it cannot Ik? readily 
overcome. Tims, prolonged ebullition in txtCUO, or treatment 
of the blood by means of another gas, as oxide of carbon, com- 
pletely displaces all its oxygen. 

M. Bernard, again, was the first to demonstrate this (in i ; 
but the oxide of carbon, according to this eminent authority, 
does still more. At the same time that it imparts to the blood 
a light-scarlet color, it renders it incapable of forming any asm 
chemical combinations with oxygen. It is necessary, then, to 
B m ■!!■■ that this oxide itself is in chemical combination, and 
that this combination is even more intimate than thnt of the 
oxygen itself. The quantity of oxide of carbon which is thus 
fixed is. moreover, equal to the volume of uncombiued oxygen. 
These deductions of M. Bernard have since been verified by 
the physiologists Lothar Meyer and Hope. Another proof 
that oxygen is really fixed in the blood is this, that if certain 
substances are added, such as tartaric acid, the penetration of 
the globules by oxygen is such that it cannot be dissevered 
again by anj other means. But that which still more positively 
Braves this (that the oxygen of the blood is in close chemical 
combination) is that the oxygen is in that particular state called 
ozone, or active oxygen. All the recent investigations prove, in 
effect, that part of the oxygen existing in the red globules in a 
state of combination is in that modified condition or state called 
ozone, or active oxygen, and that the globules possess the same 
• M. Claude BernurU. Loqous siir lea Li([Uiiks de I'Orguuiiution, t. i, p. 3ST. 
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pertaea aa the ozoruferous bodies discovered in the same eon- 
tion, — salts of iron and platinum sponge to »it : — 
I. Tlir globules nt' normal blood, or " whipped blood," and 
always of blood which has passed through membranes, act like 
these ozouiterous bodies. Placed in contact with the essential 
oil of turpentine, they possess the power to absorb from it ozone,, 
and to impart it (ozone) to substances easily oxidized. With 
of guaiacum a blue color results, and they decompose 
iodide of potassium in such a manner that the iodine liberated 
■his the characteristic blue color, with starch. (Schoubein •■! nl.) 
'J. The serum and other const ituents of the blood have no 
irliicnce on these reagents. Only the red globules contain 
combined, and therefore active, oxygen. There ate, then, no 
haematics aside from those which possess the power of ozonizing. 
' "I modern discoveries confirm the existence of this peculiar 
'ivity and its constant presence.* 

3. Of the different elements of the globules, it is the 
imiio-crystidlin which appears to be the sole absorbent of 
gen and ozone ; and in the hiimnto-cry.sraHin, already ineii- 

icd, it is particularly the htenmtin pure, since we can with 
impunity drive out of it the globulin, or can precipitate the 
latter by the aid of a current of carbonic acid passing through 
the diluted blood. After this process no further changes occur 
tlir ozoniierous properties of the blood. Retarded blood, which 
transuded through membrane, also preserves this peculiarity. 
Thus, combined in the globules, oxygen traverses with 
ten the left cavities of the heart, the principal arteries, their 
divisions and subdivisions, and reaches the capillaries. Here it 
abandons the globules, which re-assume their \ iolet tint, ami the 
;ult of this separation is to produce transformations, comhina- 
rns, complete or incomplete — combinations which lend them- 
once t" the needs of nutrition and to the necessity for 
iiniinating such substances as are no longer useful or available 
t' >r the maintenance of life. Of products destined to be expelled 
from the economy there are two kinds. One escapes through 
respiratory surfaces, and contains carbonic acid, nitrogen, 
also aqueous vapor, with which we will not occupy our- 
present The other, which we will also ignore, is 

•This tun readily and aaiiBfnriority nccounla r.ir the difference in actrvHy 
wrrn ftwhly prepared 'ir niipceiit nty^cn :tnd ihnt wliidi niiiy lie termed 
■tTGOr lUlu oxygen, (See "Varying Conditions," etc.).— TRANS, 
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eliminated by the kidneys, bowels, and other avenues of excre- 
tion, and contains besides nitrogen, carbonic acid, and traces of 
free oxygen, some nitrogen, carbon, hydrogen, and oxygen, united 
in less simple combinations and associated in such a manner as 
to constitute the immediate organic principles of the excrrmeu- 
titious mass, to use the expression of M. Dumas. 

In summing up the foregoing considerations, we may appro- 
priately cite the conclusions of modern physiologists, which have 
been formulated by M. Germain See in hi* work on Amemia: — 

•' (" ) The red globules are the vehicles of combined oxygen 
and of ozone. 

" (/>) Their diminution necessitates the following conse- 
quences : — 

" 1. A functional alteration is produced in the organs which, 
like the muscles, utilize the most oxygen for the regular accom- 
plishment of their functions. 

"'2. Sensibility is blunted. 

"3. The nervous centres are perturbed because they lack 
their normal stimulant — oxygon. 

"4. The temperature is lowered, hence combustion is less 
active. 

" 5. The respiratory function is very much disturbed, the 
necessity for breathing is more pressing, and the gaseous changes 
are rendered more imperfect. 

" 6. The innervation of the heart is interfered with." 

II. CARBONIC ACID. 

The details already submitted sufficiently explain the origin 
of the carbonic acid of the venous blood. This gas results from the 
combination, or, more accurately shaking, from the combustion 
of carbon in the general capilhiries in contact with the? free o\y 
BOB derived from the red globules. In most of the works on 
physiology, Laviosier is made to say that the combustion of the 
constituents of the blood is effected in the lungs, and not in the 
capillaries. That sage never admitted either of these opinions 
to the exclusion of the other. According to him, carbonic acid 
is produced either in the lungs or in the blood, and he does DOt 
adopt the special doctrine attributed to him by so many writers 
— that is to say, that combustion of oxidizable material in the 
blood is accomplished wholly by contact with the oxygen of the 
air in the lungs. To verify the assertion we here make, it is 
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sufficient to cite his memoir of 1 789. Let us then pay a merited 
tribute of eulogium to the immortal labors of that illustrious 
man, for they were the initiative of the important discoveries 
trhich have since been made on this subject. 

Spallanzani was the first who, in an essay on respiration, 
demonstrated in a precise manner, by experiments on snails, 
that carbonic acid is formed in the general capillaries, and that it 
is carried, ready combined, by the venous blood to the pulmonary 
surfaces, on which the office of exhaling it devolves at the same 
time that it absorbs oxygen. Then followed the confirmatory 
experiments of W. Edwards, of Collanl. of Marti^ny. of Midler, 
and of Bergemann, the discovery of the gases of the blood by 
"Tamus, and, finally, the experiments of Bischoff, from which 
t follows that frogs in which the lungs hare been ligated, and 
ieir action thus suspended, continue to exhale carbonic acid by 
the skin— carbonic acid which evidently cannot come from any 
other source than the oxygen accumulated in the blood by 

Kaana ol previous respiration. 
After the evidences furnished by these observers, it is incon- 
rtabte that carbonic acid is evolved in the substance of our 
sues, M. Bernard (/>/>. rit.. t. i. p. 339), pursuing this inter- 
ting subject, by no means admits the transformation of oxygen 
to carbonic arid as a result of the contact of this gas with the 
rbon of our tissues. According to him, this transformation 
occurs in the blood itself, and, although it is true that carbonic 
in iil is exhaled from the pulmonary surfaces, the above fact is 
DOW fully established. But in its passage through the venous 
circulatory apparatus, in what condition is it found in the blood? 
According to the generality of physiologists, it is combined with 
other elements of the circulating fluid, and not in a state of 
m chanical solution, as Magnus believed it to be, We have 
) asserted that oxygen in the lungs is combined with the 
f the red globules to form peroxide of iron, and that tins 
peroxide, in consequence of its instability, and by the assimila- 
tion of the blood in the capillaries of our tissues, is reduced to 
a protoxide in the venous blood. It is admitted that the car- 
bonic acid of this last blood is combined with the protoxide, and 
forms with it a more stable compound, which duplicates itself 
contact with atmospheric air in the lung. According to 
ichenow, a fraction of the gas is in a chemical state, but the 
part is in suspension ; and the quantity of gas thus 
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dissolved, or in solution, much exceeds the quantity of oxygen 
absorbed. 

The reason, according to that physiologist, is quite simple, 
Water absorbs infinitely more carbonic acid than oxygen, and 
the serum behaves in a marked degree like water; that i^ to 
say, it simply dissolves the gas. 

Setscheuow admits, again, that, since the serum acts rela- 
tively to the carbonic acid as does the entire blood, it results 
that the chemic action of the carbonic acid must be looked for 
in the globules, as occurs iu case of oxygen, and it must also 
take place simultaneously with the solution of the dissolved por- 
tion In the serum itself. Now, that part of the serum which 
appropriates tills fixed portion of the carbonic acid is, as has 
been shown by M. Fernet,* phosphate of soda. Sundry attempt* 
have been made by I.othar Meyer with an aqueous solution of 
carbonate of soda, which, in fact, chemically attracts 1.087 parts 
of carbonic acid, in the condition of a bicarbonate, and 0.818 in 
the form of dissolved gas; but the blood must not be compared 
to it solution of bicarbonate of soda, since the quantity of this 
salt contained in the blood, estimated according to the propor- 
tion of the combined carbonic acid, is loo inconsiderable to 
retain, under the form of a bicarbonate, all the carbonic acid 
that iiie blood can absorb, artificially, iu an atmosphere of pure 
carbonic acid gas. On the other hand, arterial blood, which 
should comport itself like venous blood, does not contain free 
carbonic acid gas, or barely five or sj\ volumes per hundred, — a 
quantity which corresponds exactly with that of the chemical 
(combined} gas. Thus, in the circulating blood there are con- 
ditions which prevent the permanent formation of bicarbonate 
of soda. Another element must then contribute to retain the 
gas. The phosphate of soda performs this office. (Fernet.) We 
close tins paragraph by referring briefly to the relation which 
f xi-l.s between the oxygen absorbed during respiration and the 
quantity exhaled in the form of carbonic acid gas. 

Lavoisier was the first who studied this relation. He ob- 
served that carbonic acid exhaled during respiration does not 
represent all theoxygen inspired. In a work prepared in common 
with I A Placet he announced that " iu a given time a quantity 
of calorie is disengaged in excess of that which ought to result 
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m the carbonic acid gas evolved by respiration during tin 
■ interval." 

Later, in 17H>. # be asserted "' that quite probably respiration 
not reach the point of the combustion of carbon, w t does 
■rasioii combustion of a part of the hydrogen contained in the 
ilood." In fact, this idea is very clearly formulated in bis 
memoir of 1789. t From that time forward we have bail an 
experimental fact as a base. This illustrious physiologist effect- 
ually maintained that the carbonio arid exhaled by man or 

animals never represents the totality of the oxygen absorbed. 

Later on. Allen and l'epys,J experimenting on man. were 
led to infer that the volume of cnrbonir acid gat exhaled is equal 
to tile volume of oxygen consumed. According to \V. Edwards § 
the relation found to exist between the oxygen of the carbonic 
acid expired and the total oxygen absorbed varies from (ib' to 100 
pet cent According to DespretZ,|j the relation between the 
volume of carbonic acid exhaled and that of total oxygen ab» 
irbed varies from 0.62 to 0.78. According to Dulong,*J the 
tal volume of oxygen consumed is quite as much in excess of 
ie carbonic arid exhaled. There is. then, a part played by 

ixygen other than that of forming carbonic acid. The excess 
of volume of oxygen absorbed over that of carbonic acid exhaled 
represents, approximately, one-tenth of the latter, rising to one-fifth 

rabbits, guinea-pigs, anil pigeons. On the contrary, in dogs, 
.ts, and kestrels this, proportion is never less than one-fourth, 
■arlv always equals one-third, and sometimes readies »ne-hal£ 
Again, MM. Regnault and Kieset** diligently endeavored 
to estimate with accuracy the relation in question. 'rhe\ observed 
th.it the carbonic acid exhaled in a given time represents less 
oxygen than the animal imbibes (or inspires) during the same 
tune. Lavoisier bad already announced as a thoroughly 
dl inonstrated fact, anil it is therefore allowable to admit, with 
liini. that since the whole of the oxygen is not utilized in the 
i -i ■nilrii-.tinii of carbon, a part of it may combine with hydrogen 
to form water. This theory is now admitted by all. It is 
the doctrine taught by the classical works on physiology. MM. 
lault and Iiieset have also maintained that in animals of 
species, surrounded by the usual conditions of their 

| D« 1'Influi-nru dea Aaonr? Fin - /us 

Mir la Vie. Ptiris. 1834. 
| Annul, dr. ChimUi 8t de I'll v., 2dsl:rie,tl. 
it dc Pliya. ad eerie. •• Op. tit. 
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existence, the relation between the oxygen represented by the 
carbonic acid produced and all the oxygen consumed is but 
slightly variable. In the dog this relation is 0.743 to 0.75(1 ; in 
the rabbit, from 0.9*20 to less, as a mean, etc. 

III. NITROGEN. 

The nitrogen of the blood, like the oxygen and carbonic 
acid, was first demonstrated in an irrefutable manner by the 
experiments of Magnus, who considered this element as merely 
dissolved in the nourishing fluid. This opinion is still generally 
adopted, and nitrogen, following the apt language of M. Longet, 
" is evolved there (in the blood) as in running waters which freely 
communicate with the surrounding atmosphere." This learned 
physiologist also remarks that it is not at all a matter of inquiry, 
as lias been the case of the two preceding gases, whether nitrogen 
exists specially dissolved in the serum or in the globules. Ac- 
cording to MM. Fernet and Setschenow, a portion of this gas 
also appears to be chemically combined, as in case of oxygen 
and carbonic acid. It should certainly exist in the globules. 
This is a point which demands further study. As to its origin, 
it has been the subject of numerous discussions, as have all the 
questions relating to hematology, and demands, so to -peak, 
absolutely mathematical precision in chemical experiments. 

We can divide the opinions which scientists entertain on 
this subject into two groups. 

Lavoisier maintained that nitrogen did not change sensibly 
during respiration; that is to say, there is neither absorption nor 
exhalation of this gas.* In their work, as we have stated, Allen 
and Pepyst concluded that the quantity of carbonic acid exhaled 
is, volume for volume, equal to the quantity of oxygen consumed, 
and that respiration does not appear to disengage hydrogen or 
any oilier gas. They admit that there is neither absorption nor 
exhalation of nitrogen. Humphry Davy, Pfaff. and Henderson 
alike admit that respiration produces no change in the propor- 
tions of the medium in which the animal under experiment is 
placed. 

But here comes a series nf other observers before whom the 
phenomena of respiration do not puss so simply. 

YV KdwardsJ admits that in certain cases the nitrogen of 
the air has not incurred any perceptible change (during respira. 
• Mnn. ik TAcad. Paris. 17BB. f Op. eit. J Op. cit. 
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tiou),nnd we may agree with him that there is no exhalation of 
nitrogen apparent The disagreements on this point \nu\ be 

■ attributed to errors of analysis. But in a large number of other 
experiments made dining the spring and summer the excess of 
nitrogen found in the atmosphere alter it has been respired is 
-mil that the exhalation of tins gas cannot he denied. This 
excess greatly surpasses the volume of the lungs. It forms a 
considerable part of that of the (entire) animal. It rises in some 
instances to one-filth or even to one-fourth of the total quantity 
of oxygen consumed. Exjierirnents made with small birds 
daring the winter have given diametrically opposite results, 
The diminution of nitrogen was as marked as was its excess in 
the experiments made in summer. Nevertheless, no one has 
ever observed any absorption of nitrogen, whether in summer or 

I winter, in very young mauimilers, sueh as little guinea-pigs. 
Accepting these conclusions, M. Edwards thinks that when 
an animal breathes in atmospheric air, the functions of absorp- 
tion and release of nitrogen are simultaneous; that, on the one 
hand, it absorbs nitrogen, and, on the other hand, exhales it. 
Of the relation between the quantities of nitrogen absorbed and 
that exhaled three different results may occur, according to the 
Constitution of the individuals {experimented on) and the sur- 
roundings in which they are placed. Whenever exhalation 
exceeds absorption we observe only the evidences of exhalation. 
When absorption predominates we note only the evidences of 
absoqition. Finally, whenever these two processes occur in the 
same proportions we do not note the effects (evidences) of either, 
and the nitrogen expired exactly equals the nitrogen inspired. 

M. Edwards interprets the phenomena of respiration in the 
following manner: — 

Oxygen which disappears during respiration in the medium 
of atmospheric air is entirely absorbed. It is at once, wholly or 
in part, carried into the circulation. It is replaced by a variable 
but considerable quantity of exhaled carbonic acid (the propov- 
bave been already stated), which is derived wholly or 
partly from that contained in the mass of the blood. An animal 
breathing atmospheric air also absorbs nitrogen. Absorbed 
nitrogen is carried wholly or partly into the mass of the blood. 
Nitrogen absorbed is replaced by a quantity, approximately 
equivalent, of exhaled nitrogen which is derived wholly or 
partly from the blood. 
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Despretz* admits that there is an exhalation of nitrogen in 
the respiration of carnivorous nnd frugivorous mammifers, and 
in that of birds. The quantity is greater in frugivora than in 
carnivora. 

In his experiments tins observer has found that the rela- 
tion between the volume of nitrogen exhaled and of oxygen 
consumed varies from 0.10 to 0.33. 

Dulongt admits that in the act of respiration the volume 
of nitrogen released is less than the oxygen absorbed in case of 
the carnivora, and sometimes bnt rarely exceeds it in the fru- 
givora. In Dulong's experiments, the release of nitrogen com- 
pared to the volume of oxygen consumed varied from nothing 
to 0.28. The discrepancy which appears in the results oi' Du- 
long's experiments and those of Despretz consists in this, that 
in the first the elimination of nitrogen was less than in the 
second. But, as set forth by MM. Regnault and Rieset, it is 
eas] to determine by a simple process of reasoning, that the 
enormous exhalation of nitrogen which should take place in the 
respiration of animals is absolutely impossible. In fact, the 
quantity of nitrogen exhaled during twenty-four hours by the 
respiration of an animal should not only quite exceed the quan- 
tity received by the animal in the food ingested during the same 
time; but, even excluding the considerable quantity evacuated 
in the secretions, the animal should release in a few days mom 
nitrogen than is contained in its entire body. 

M. Marchand.J in a series of experiments on Indian pigs, 
undertook to determine whether, in the act of respiration, nitro- 
gen was released or absorbed. He noticed that in all his ex- 
periments nitrogen was exhaled, but that the proportion of it 
was very minute. Thus, in ten experiments on Indian pigs, In' 
found that, indicating the volume of carbonic acid by 100, the 
volume of exhaled nitrogen was but 0.94. Three experiments, 
made on a pigeon, gave as a result 0.85 of exhaled nitrogen. 

M. lioussingault, experimenting on a cow, a horse, and a 
turtle-dove, found that in every instance the volume of nitrogen 
exhaled formed but a small fraction of the carbonic acid released 
(during the same time). 

M. Barral, experimenting on man, arrived at the same 

• Annates dc Ciiimie et d> Plivs., 2<l serie. t. xxviL 
t Annates de Chfinic et. de Plii-s.. 3d serie, t. I. 
I Journal fur Praeiisehe Chuiuie, t. xllv, p. I. 
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result.* He noted a release of nitrogen amounting to tibout 1 
per cent, of the volume of evolved carbonic acid. 

Finally. MM Etegnault and liiosct, in their memoir already 

BO often cited, arrived at the following conclusions as regards 
warm-blooded animals: — 

1. When (warm-blooded) animals are subjected to their 
usual alimentary regimen they constantly exhale nitrogen, but 
i,i very small quantity, never rising to 2 per cent, of the weight 
pf the total oxygen consumed, and in most instances it is less 
than 1 per cent. 

2. Animals kept without food often absorb nitrogen, the 
iroportion absorbed varying between the same limits as that of 
fcrogen exhaled by animals when kept under their usiml regi- 

The absorption of nitrogen ia almost constant in biros, 
rut rarely in mammals kept without food. 

3. When an animal, after having been kept for some days; 
without food, is then placed upon a dietary quite different from 
its usual food, it often absorbs an increment of nitrogen during 

certain period, probably until it adapts itself to the new rem- 
it reverts then to its normal condition and gives off 
[trogen. This fact has been fully established in ease of hens, 
'hieh, after having been kept several days without food, were 
ged from a diet of grain to one consisting of flesh only. 

4. When an animal is suffering in consequence of having 
been placed on an unnatural or unusual diet, or perhaps from 
other causes, it still absorbs nitrogen. 

These conclusions are quite generally adopted by physiolo- 
sts. It is now admitted that in normal conditions — that u to 
outside of pathologic influences and ii state of inanition — 
animal does not fix (absorb) any portion of the nitrogen of 
the air, and that, hence, the external nitrogen does not enter 
into the composition of the blood. On the other hand, if WO 
consider, as stated by M. Longet, that the mean quantity of 
nitrogen exhaled remains stationary in animals, however well 
nourished, which live in an atmosphere of pure oxygen, or, 
better still, in one composed of oxygen and hydrogen, we shall 
be forced to the conclusion that the nitrogen of the blood must 
be derived from within, — that is to say, from a process de- 
pendent upon the organism itself. 

" Annales de Chimie et tie Phys., 3d title, t. in. 
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IV. RELATION OF THE GASES TO EACH OTHER. 

We conclude this study of that which relates to the gases 
of the hlood in a physiologic state by a brief statement concern- 
ing the reciprocal influence exerted by these gases on each other 
and on the salts of the nourishing fluid. 

According to M. Longet,* chloride of sodium, in conjunc- 
tion with albumen, constantly introduced into the blood by 
alimentary absorption, is presumed to co-operate with it (the 
albumen) in preventing the disintegration of the red globules, 
assisting, on the contrary, in the decomposition of certain or- 
ganic elements and their metamorphosis in the presence of 
oxygen. 

The phosphate of lime is, as we know, insoluble in water. 
Nevertheless its presence in the blood is as constant as that of 
the last- mentioned salt. It is found there in a liquid state, now 
free and now combined with albuminous substances. Although 
the alkaline bicarbonates and the chloride of sodium assist in 
dissolving a portion of it, it is by the aid of carbonic acid that 
it becomes sensibly soluble. The phosphate of soda, as we 
have already seen, facilitates the absorption of carbonic acid by 
the venous blood, and its subsequent elimination from the or- 
ganism. In fact, carbonate of soda, of which the quantity in 
the blood much exceeds that of the phosphate, is said to be 
easily decomposed in the blood itself, under the influence of 
lactic acid, which has its origin in the metamorphosis of fecu- 
lent or nitrogenous alimentary matters. Thence follow the 
ibrmation of lactate of soda and the liberation of carbonic acid. 

Tlu r ompletes a summary of the principal details associated 
with as iy of the gases of the blood, A much more complete 
statement could have been made, and we might discuss more at 
length the controverted points of this interesting subject; but a 
study in extenso, besides necessitating the verification of num- 
berless recent experiments, as also of many difficult ones which 
have been made by physiologists through nearly a century, 
would have drawn us lar from the subject aimed at in this 
chapter, — that of preparing the reader for a ready understanding 
of the various questions which will be treated in the course of 
this work. 

• Tiaiti de Phyiiol- I. i, p. 492. 




I. MEDICAL HISTORY OF OXYGEN. 

1. Priestley and his Predecessors. — It will not bo para- 
doxical, having attempted the subject, to endeavor to go back 
to the historic origin of oxygen in a quite remote epoch. Ac- 
ta Bardach,* ever since the time of Democritus, it has 
l>ecii conceded that the atmosphere supplies to the blood some 
principle necessary to life, and it was designated by the name 
spirit, or 7tviv[ia. In view of an opinion so nearly 
BOCUrate it would seem that it was but a step farther to arrive 
at the discovery of vital air and the inauguration of pneumatic 
mcdirine.t 

It took science more than two thousand years to cover this 
tittle step. We might go back still farther and dilate on the 

symbolic cult which, a century and a half before Democritus, 

the philosophers of the Empiric School, and particularly An;i\i- 
nirm-N, bad dedicated to the atmosphere, which they made the 
primal or supreme element, the essential life, the soul, the very 
Deity. But mere erudition would here be put out of place, and, 
•vi mid be of but secondary interest. We have considered, 
i. that it would be interesting to look up the predeces- 
sors of Priestley in the discovery of the properties of oxygen; 
and here, it will be evident, we enter at once into the (story of 
bject which engages us. ''"' 

As lias been frequently remarked, there are two methods 
of discovering a planet: in the study, aided only by calculation ; 
, m the observatory, with the aid of an astronomer's 
And more than once the spiritual eye has seen far in 
of the physical vision, and with as much accuracy. It 

* Physiol . chapter ix. p. 521. 

* Wc Uiive ufli'ii, iii I lii j ('iim-se of ibis work, used the term pnenmntir mi-itUI'ir, 
but always nsn synonym of the application of Oil- pises to therapeutics. It would. 
perhaps, luivr bettD more accurate to hati reserved t lint nomenclature to designate 

: t medical doctrine founded by III* Atlieuinns. B-it. Indie-ving thai '""■ 
Impossible in connection with such n subject, we decided thai wo could 
■Till ourselves of this depression indifferently, withoul fear of being misunder- 
stood. 

(17) 
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has been the same in the case of oxygen, the existence of which 
was (practically) announced by induction long before experi- 
ments had demonstrated it. It is customary to trace the his- 
tory of the discovery of oxygen back to Mayow. But for two 
hundred years science had been equally advanced in a specula- 
tive point of view. We find, in fact, in a treatise, entirely for- 
gotten to-day and scarcely better known at the time it was 
published,* the following statement, which comprehends the 
germ of the chemical theory of respiration and combustion : — 

"Fire incessantly destroys the air which nourishes it; it 
would create a void if other air did not rush to replace it. 

" Whenever air is not in a fit condition to burn (reeetmr 
/<( fiamme) neither fire nor any terrestrial or aerial animal can 
survive therein. "f 

The foregoing was written by Leonardo da Vinci, who lived 
in the second half of the fifteenth century, and who cultivated 
with ardor the physical and natural sciences. Unfortunately 
I'm- posterity, the contemporaries of this great artist and theit 
Immediate successors saw in Leonardo only the author of " Jo- 
conde," of" La Viergeaux Rychprs," mid other masterpieces (in 

art). This was sufficient, it must be admitted, for their ad mini I i<m 
and his glory ; but the man as a scientist was misunderstood and 
forgotten. Perhaps, also, bis ideas were too bold for the times. 
Mayow, however, who came two centuries later, has met with 
tin' same scientific fate. These were, in some degree, brilliant 
meteors, which at different intervals traversed the sombre sky 
of science, illuminating it for an instant ; then all relapsed into 
the obscurity of ignorance and error. To him who reviews the 
history of this long infancy of modern science these are ;*s bea- 
cons which aid in following the sometimes difficult and painful, 
and sometimes triumphant march of the human soul in the 
search tor truth. 

About 16tiS, Mayow conceded that " a nitre-aerial spirit is 
the vital principle of the air, the sustainer of combustion and 
respiration; that it constitutes but our portion of the mass of the 
air. and that animals, by means of their respiration, consume 
it the same as does a burning bodv. Finally, that the Igno* 
ai rial |i;irticlcs absorbed in respiration are designed to change 
Tenons into arterial blood, and that this absorption is the source 
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of the heat winch is developed in the human body." He recog- 
nized also that " the air removes from the blood some vapors or 
effluvia which are thus expelled from the organism." lie de- 
veloped these ideas iind confirmed them by very exact experi- 
ment, which lu' recounted in his work on M I/- SeJ de Nitre et 
I'Espirito Nitro-aorian," published in Oxford, in 1674. 

We mention, in passing, X. I.e Fevre, Bobert Boyle, and 
I, n In) put forth ideas analogous to those ofMayow : after- 
ward the chemist Hales, whose '•StatiquedesYegetuux"* contains 
-iniir rerj ingenious observations which contributed to hasten the 
hour of the important discovery to which we have at last arrived. 

It was on tlie 1st of August. 1774, that oxygen was for 
the first time isolated. The occurrence is remarkahle enough 
for us to recite here some circumstantial details concerning tin- 
discovery of a gftS which has been called upon to play so 
important a role in chemistry and in medicine. 

Let Priestley speak: — 

"The 1st of August, 1774. 1 attempted to derive air from 
mercury, calcined perae, and I at once discovered that by means of 
i powerful lens 1 could drive the air (gas) out of it very promptly. 
Having collected of this air about three or tour times the volume 
of our material, I admitted it into water, and I found that it 
ma nut absorbed; hut what surprised me more than I can 
express was that a candle burned in this air witli i Same of 
remarkable intensity." t 

Rehold, at last, oxygen discovered ! J 

\. el il was only alter having proved the identity of the gas 
htained by decomposing red lead by heat or electricity, with the 
> of calcined mercury, tliat Priestley positively ascertained Unit 
• had isolated vital air. or rlcp/ihf/i'sficntetl air. as lie called it. 
S'o, indeed! He had discovered only rhemir. oxygen — the gas 
which is derived from oxides, and which accelerates eombnsnon 
powerfully. Physiological and medical oxygen was yet to 
<ied. But more ; Priestley himself, alter the results he 
md obtained, did not in the least doubt, even from the outset, 

3. 

ijht. c( Oliscrv 5iir l'Air, etc., (ransliitcil hy fiit-djii, chapter ii. 
. II " 

t In ■ purt'ly Hii-minil jmiul nT view, it is ii<'i'r>~;iiv t.i ,ii<|>imv hi whnl extent 
.!..:i!nl Lavnisior took purl, cuch in turn in tliis iiuprirliinl ili 
■ii- disriissinE the utttlieal hittory uf oxygen, we lw 
n MCOrd nil ilir' linnor >•( [lie discovery in li'm who first isolated it and 
d (with it) physiologically for the lira; tiue. 
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He believed that lie had disengaged from calcined mercury only 
iiii ait having the greatest similarity to common air, and being 
substantially the same thing. Not until the 8th of March, 1775, 
after having seen a mouse placed in a receiver, filled with this 
air, survive In it twice as long as in ordinary air, did he realize 
the superlative salubrity of this fluid.* 

Convinced from that moment that he had discovered the 
vital principle of tbe atmosphere, Priestley sought to make useful 
applications of it. lie proposed to use it to purify the air of 
apartments and of halls where crowds were found confined. He 
also thought he would be able to utilize it as a therapeutic 
agent. " The increased force and brilliancy which the name of 
a candle acquires in this air leads us to conjecture that it would 
prove peculiarly salutary to the lungs, in certain cases of disease 
in which common air does not prove sufficient to evacuate 
(eliminate) with due promptness the putrid, phlogistic effluvia. 
But perhaps we should infer also from these experiments that 
pure, dephlogisticated air, however useful it may provi 
remedy, we should not find it equally desirable in an ordinary 
state of health ; for, just as a candle is consumed much more 
rapidly in dephlo<ristkated air than in common air, we might 
also ///■", so to speak, too rapidly, and the vital force would be 
loo quickly spent in this pure species of air. Doubtless a 
moralist ran assure us that the air which is accorded us by 
nature is as good as we deserve." 

This argument, deduced from final causes, seems tinged 
with a certain irony, coining from the pen of a bold thinker 
whose scarcely orthodox philosophic opinions forced him to quit 
his country. It is true that these same opinions, together with 
lii-. nigh repute as a chemist, secured him a reception at. Paris 
which should have consoled him a little as to Iiis exile. 

But we return to our interesting quotation : — 

"My readers will not lie astonished that, after having estab- 
lished the superior salubrity of the dephloiristicated air. by the 
life of mice and by other proofs which I have reported lure 
below, 1 had the curiosity to try it myself. I satisfied my curi- 
o>ity by breathing it with a glass siphon, and by this means I 

reduced a large jar of it to the condition of common air. Tin- 
sensation which m\ lungs experienced was not different from 
that produced by common air. But it seemed to me that my 

•Bet Hie curious liislory of Liiiu second discovery, op. off., [>. VI tt *tq. 
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t was angularly cleared and at ease for some rime Who 
i assure us that this air will not at some future time become 
n fashionable object of luxury 1 Hitherto only two mire 
and myself have had tlie privilege of breathing it."* 

In writing these Hues. Priestley very faintly foresaw the 

strange destiny which oxygen was to hare in the medical world. 

As we are not gn iag here the ehemiriil history of oxygen, 
nor even the history of respiration, we will not strip to mention 

all the works, far and Dear, which relate to the MS WC are study- 
We will dwell only on those which treat of the therapeutic 
-tiou of vital air. 

V. From Pbtkstlby to Foubosot. — Priestley's discovery 

■;nc a considerable impulse to the tabors of his contemporaries 

that very interesting department of chemistry applicable to 

1 physics. Thus, a great scientific movement was inaugU- 

ated in that field which yet engaged the majority of the Maes* 

who illustrated the last hah* of Ehe eighteenth century. 

I when we recur to the thought of that period, wc compre- 
hend how the minds of that time were continually captivated 
with the idea of being able, after so many efforts, to easily ma- 
nipulate and to employ at will tins pure air of winch Hi. j lia..l 
a long had glimpses, without being able to isolate it. Hence, the 
hemieal ami physiological experiments concerning respiration 
■ never been quite SO numerous as during that time. It is 
'■utfieient to cite the names of Spallan/ani. of Fontana. of In^en- 
HotHZ, of Kirwann, of Barthollet. of Lavoisier, etc.. to show 
iat Hie most illustrious scientists of the time had the courage 
> advance science, to some extent, in this direction. Thereby 
hyskdogy gained certainly very much, but medicine realized 
tie of value. 

From the day that, thanks to l^ivoisic-r. the elementary 
omposition of (atmospheric) air has been [»erfectly "ell known, 
.. en desired to study the office of each of its constituents 
in the process of respiration, and the greater part of the re- 
searches made have been directed toward this end. Each 
observer has been pleased to repeat the experiments of Priestley, 
relate, after him. that animals survive much longer in 
I air than in common air. Foutaiia.f Spallanzani,J Count 

nn Nitrous Air nnil Deplilogislicnteil Air, Prii-siU'v'- Work*, 
OT ii'nl 8|mlluimuii, Repurls on Air nn<] OrgoiiiztHi Hein^s. 
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de Morrozzo, * and Ingen-Houszf have published numerous 
researches on this subject, and we will attempt to show how 
much originality belongs to each one iu these investigations. 

According to Fontana, the mean lil'e of mice, in a given 
Quantity of common air, is thirty minutes, while in an equal 
volume of pure (vital) air it is one hundred and forty minutes, 
young specimens surviving for a shorter period than old ones. 

Spallanzani, who made numerous experiments on reapinv 
lion, throughout the whole animal chain, sought especially to 
determine the influence of organization peculiar to each animal 
on the quantity of oxygen necessary to it. It is thus that in 
Comparing, in this connection, caterpillars, their chrysalides and 
their butterflies, Spallanzani noted that caterpillars absorb a 
moderate quantity, chrysalides very little, and butterflies very 
much of it. Senncbier, who added somewhat to the experi- 
ments of his friend, seemed much surprised and even confused 
by this variation, of which lie did not, at first, know how to 
fathom the cause. 

u However," said he, "it would seem that the quantity of 
oxygen gas absorbed is proportionate to the relative degree ol 
motion displayed by the animal in its three states,"} and he con- 
cluded that this difference of absorption had its cause in the 
variety of organization of the muscular system. Let us note, an 
pataant, that Beddoes was by other methods enabled to localize 
the special action of oxygen in the muscular system. 

Count de Morrozzo, who experimented principally upon 
birds, pointed out that these animals exhibit in oxygen more 
Bprighuineaa, more vivacity, and when permitted to die in 
thlfl gas the end of their lives is not accompanied by convul- 
sions like those observed in birds that die in a limited quantity 
of common air. Furthermore, the heart retains its irritability 
several lnmis after death — a fact established with the utmost 
care tn I.a Metherie.f The latter, better known as a philoso- 
pher than by his scientific labors, also assured himself that this 
phenomenon is exhibited for the longest possible time when 
death takes place in oxygen. 

•Sot In nra|>irn!ion iinim. dans !<■ Giik. Dephlojis., Journal do Phrsiqn*. 
chapter Mr, 17H*. 

fSur I'Air Dcphlngh . etc. Mi 
ffin | ii r-i- vi. ITS'.'; rumple Kcnilti it:n 

top. ttt., chapter ii. 

§Lii Melhcric, Essui Analytic aur t'Aii' Pur., etc., 2d ed., chapter ii, p. 23, 
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Vc do not lay stress upon these studies, however intercst- 

; they may be. We merely mention them, since we again 

teat that we are not attempting the history of respiration, hut 

ie medvxil history of oxygen. 

Ingeu-Housz tried the medical properties of oxygen on 

hinwlfi After having inhaled a certain quantity he felt more 

sprightly, more robust, and had increased appetite.; also, his 

. sweeter and more refreshing than usual. This appears 

transition to tire purely medical role of oxygen. We 

therefore now pass to a series of studies which aimed to 

the physiologic and therapeutic action of oxygen on 

; organism. 

It is quite curious to note this fact, that within a period of 
i years three theories have been advanced concerning the 
impressive of those experiments, which we have just 
rapidly enumerated, without having hern scarcely noticed. Two 

were published in Edinburgh,* hut we have succeeded ill find- 
ing only the advertisements of it in the English journals of the 
day. The other, published at Montpellier.t was considered so 
interesting that a full translation of it. was given by the Journal 
,/-' MSdedm-X and it is evident from the too brief riaumi of this 
(latter) article that it was worthy of commendation ; the indica- 
tions and contra-indications for the employment of oxygen in 
medicine are described quite too briefly, but with a very remark- 
amess considering the time — 1785: — 
,( It is to this air that the blood owes its vitality ; it is the 
aincr of animal heat ; it agrees with thn-e asthmatics whose 
ilitiim is not caused by excess of irritability :§ it is useful in 
ions, putrid, and malignant fevers; in the plague; in con- 
nption, provided there is neither (active) inflammation nor 
tiveness. We can mix it with the fumigations 
oyed in diseases of the chest, and may use it to purify air 
'i needs to be renewed. It is the grand resource in rcstor- 
. life asphyxiated persons; finally, it will prolong the last 

Blukea, Concern inc H-|.Ii!i.:.'>iV;li.m1 Air; KiKnliurgli. 1789. 
,.rv Hiiriim, ('rinrcruiim On- I's^s jiihI HAVcl* uf I'ure Airon the Human Body : 

r< i ( In m 'Mi.lri:, .?, .\. -ve Yltnli snr DviililoitistiCatO, TiiiitillHUl 

■ .,V .. A ■■ '.,.-.■. Ah-, i'.nill.v M.mspH. 1:S4. 

Mi rein ' ImjitiT Ixiii. ])■ K 2i~. l*H."t. 
tot in i.i'nii'y " - -' .. . ' i- ;i r;iii<>ti:il unidi' ;ii Mi is rliiy, n« rcirnrils 
■ :- I'm- nsirii; i>> vl'i ii in ilslliMiu. l''in \i\yn-u. in n-:isiiniiiilr i|Mnntity, 
- n.ii 1 •■ ml In mi'ri'ini' irriluliilily 1>iii' iillowiincc luu-l litre Lit' I j ■ _ 4. ■ I ■ - Uu i lie 
;n unit voidable in the gases u-.-i].— Tti ins. 
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moments of the aged by rekindling in tiicm the fire of life about 
to be extinguished." 

We have stated that as soon as oxygen had been isolated, 
physiologic experiments were multiplied with a view to deter- 
mine to just what extent it is necessary to the maintenance of 
Hie, and what quantity a man daily consumes. The learned 
societies began to be interested in this subject, and in 1784 or 
1785 the lluyal Society* of Medicine put up for competition 
the question of the utility of eudiometry, and the service it 
might vender to medical art. 

The prize essay is the most interesting and conscientious 
paper of which we have any knowledge. Indeed, Jurine, of 
Geneva, who was its author, devoted himself to extensive re- 
searches on respiration, and especially to an analysis of the air 
contained in the lungs in a slate of health, and in some diseases. 

The conclusions at which Jurine arrived, although he did 
not devote special study to the therapeutic action of oxygen, 
deserve to be mentioned, since they appear to us calculated to 
elucidate to some extent the part performed by this gas in the 
intimate phenomena of Hie: — 

" The feverish state increases the production of carbonic 
acid gas. 

" During the shivering stage of a fever I have determined 
that a l>ed contains three per cent, of carbonic at id. and during 
the stage of perspiration seven per cent. 

•■ A til ia venesection to the extent of five hundred grammea, 

practiced on an individual thirty-six years of aye. the quantity 

of carbonic acid was reduced one-fourth — eight t." si\ per cent. 

"The knowledge which I have acquired." says he. else- 

where, " by the repetition of so many experiments made a] 

the air of the lungs in pnrsous. who were in health, led me lo 
entertain the hope; that I should find, by analysis of tin aii 
emanating from the chest in this or that malady, particular molli- 
fications which would prove characteristic of the disease, and 
would serve to indicate tin' necessity for employing in BOme 
eases vital air, pure or diluted, or chalky (carbonic acid, 
essential ami very useful remedy, but I have been deceived in 
this hopc."t 



" This HiIp is Hriupi i 



, but it is the exact > 
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However, some pages farther on we find the following 
ition: "which," he says, " becomes interesting on account 
of the prolonged use made of vital air in a disease of the chest, 
and which was communicated to me by one of my friends, a 
»] uf physics." He himself made the experiment in the 
i Kiss M., aged thirty-one: — 
■■ This young lady, according to the report of hez physician, 
was decidedly consumptive. He had exhausted all the resources 
i to cure or relieve her; the disease made daily prog* 
■v. when she decided to make trial of vital air. She began 
on the 24th of April, A short time afterward she observed 
; strength, which had been very much reduced, returned 
to her in such a degree that at the end of the month of May 
-uffii ii ml\ strong to be able to ride on horseback quite 
i long time. This young woman inhaled each day a receiver 
full of it (oxygen), which held about seven hundred ounces of 
This operation she completed at two several times, 
ng at first, while compressing the nose, about ten minutes, 
or until the ease she at first experienced was changed into diffi- 
culty. Tlie imk was then turned off and the bell-gla-.- was 
allowed to rest on (he water nearly twelve hours, after which 
she breathed the air for about rive minutes. At the end of this 
time thewax-taper did not burn better (under the receiver) than 
in atmospheric air. and sometimes not so well. Tin 1 disease 
continued during six months' trial of the remedy; she lcit it 
off in October and died the following winter. My friend was 
persuaded thai had she been willing to submit herself to a rSgimt 
BSl reasonable she would have lived a much longer time. 
7 '- « i l she spoiled all the good which the remedj could effect by 
living in the most fashionable circles, by constantly dining out, 
heartily, without selection or discrimination ; in fact, by 
life which would have been hurtful to a person in good 
■ahh." 

This quite remarkable case, added to one which CaiHiena 

ind published in 1783, in the Gazette de Sfiu.fi* another which 

'iiaossier had presented in 1 ~8"> to the Academy of Dijon, and 

man] Others which had not. been published, but of which the 

ad been reported from mouth to month, after the 

. physiologic experiments as to the exceptional health- 

f vital air, — all ended bj arousing not only the medical 

• Loc. cil. , \i. .in. 
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profession, but the entire public. Thus, the government only 
] i: Ided to tht.' genera] wish when it demanded from the Academy 
of Sciences its opinion of the expediency of a remedy which 
was said to he so efficacious in the treatment of puluionan run- 
sum ptiou. 

Fourcroy was commissioned to pronounce upon the thera- 
peutic value of oxygen. Hut as this chemist has played a 
conspicuous pari in the history of this gas, we will, before 

quoting his report, mention the results of some clinical experi- 
ments attempted about the same time by the chemist ChaptaL 
Although the Letter i:i which the results are found recorded may 
have been written subsequent to the date of the publication 
of Fourcroy's account we will speak of it here, because ii was 
written under the inspiration of the same ideas which gave occa- 
sion liir the investigations of the Academy of Sciences. The 
following is therefore what Chaptal wrote from Montpetlier on 

Sept bei 1. L789 to his friend Berthollet* :— 

Pftfhim in the Last Stage, — "The effect of it (oxygen 
gas) was so prompt that in the space of three weeks the 
patient was able to leave his lied, ami gained sufficient strength 
to take long walks. .Six months later he relapsed, and not aav. 
iiii; any Longer the facilities for respiring this [vital) air lie died. 
This young man ardently desired Uie employment of the gas; 

he was consciously relieved whan he respired it. experiencing a 
sensation of warmth which spread itself from the chest to all the 
extremities, and it seemed to enliven and invigorate the failing 
machine. 

•• 1 have bad opiwirtimity to observe exactly similar result* 

in case el' another young man. aged 23 yean. The effects of 

the remedy were not favorable ;t hut it inspired him with the 
same good spirits, and from this jwint of view, alone, this 
remedy is valuable, for in hopeless cases it spreads flowers about 

the portals of the tomb, and masks the horror of the appalling 
transition! 

"The effects of this gas ou the lungs caused me to believe 

that it would he beneficial in cases where the viscera are en- 
gorged with mucous thuds, and at all times when it is necessary 
to endeavor to incite and revive u languishing organ. (.'unse- 

• Anrml. deCbtm.M dsPfaya., isi i*rte («n< of four mimosa). 

f Tills Winilil ».-<'iii iiiulitgU'HIS nml in in ii. -isi ml il" wo .lid mil lunliM 1u»W 
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ly, I have caused an asthmatic to inhale it, with the result 
that be was wonderfully relieved. 

I believe that it will be useful hi moist asthma only, and 

y be hurtful in dry asthma. 

ought to observe to those who may be induced to try the 
me of oxygen gas thai it is rery dangerous to employ that which 
id derived from oxides of mercury. 1 have invariably noted thai 
the use of tliis gas produced salivation at the end of a few days' 
use. I have not doubted, since noting the above fact, but that 
it holds in solution some little mercury, and I have been con- 
vinced of this fact by the three following experiments": — 

The details of these experiments here fellow, hut are too 
long to be repeated. However, bete is the conclusion, which is 
quite interesting : — 

" Mercury thus rises in dissolution, in vaporised form, with 
the gas. It also remains suspended, at the tempera tine of the 
ntiiLu-pliere. Physicians may, perhaps, hereafter possess lliem- 
s-lws of tliis method of presenting mercury in a very minute 
and may thus administer it to their patients in a very 
:iMr and convenient form." 

This note of Chaptal has no great sigiiinriuicp, inasmuch 
relate* only to two isolated cases; but it at least serves to 
ustrate the progress made in men's minds relative to medica- 
ls oxygen. 

It is with a view to follow the chronologic order of ideas. 
ther tluiu of dates, that we have postponed the advent of 

We were just now at Montpellier, engaged in following 
une clinical experiments on phthisis. It is entirely natural 

two or three years from that time we should find an original 

: on the same subject, and issued by the same school. We 

OUce accord to it the place it deserves to occupy. The re- 

rehes we are about to exhibit are the counterpart of those 

we bave heretofore analyzed, in treating of the physio- 

c action of carbonic acid. They were made in the same 

and to the same end, to wit, to attempt to produce 

artificially, by causing to be respired precisely the same 

las been extolled as a curative in that disease. 

Dumas, of .Montpellier. in 1792, in the notes which aoeom- 

1 is translation of the essay of Thomas Reid "On the 

iirl Treatment of Phthisis Pulmouaris," gave the results 
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of some interesting physiologic experiments concerning 
action of oxygon. Alter having pointed out two principal forms 
of phthisis, in one of which this affection occurs in nervous sub- 
jects endowed with a very irritable organisation, who are then 
attacked with numerous spasmodic and inflammatory symptoms; 
or. again, in a system laboring under a condition of profound 
atony, and incapable of reacting for itself, ami which ordinarily 
succumbs to the slow form of phthisis, Dumas believed that in 
the first instance the use of oxygen would have the most baleful 
effects. 

"I think I can set forth," said he, "founded on experi- 
ments, that the continued use of such an air would start in the 
lungs that degree of lively irritation which sometimes leads in a 
tuberculous or ulcerous slate, of which that disease is the neces- 
sary consequence. I have followed with some pains the experi- 
ments made with this view, on animals, and I am convinced that, 
subjected for Mime lime to the action of oxygen gas, tiie huigs 
are irritated, become red. Hushed, raw, and injured. The in- 
jured part forms a sore which extends, suppurates, and takes mi 
an ulcerative character, and this becomes one of the sources of 

phthisis. 1 will give mi account of the experiments I have 

made in this direction, on living animals, and which no one 
before me lias attempted. 

" I took a dog of medium size and perfectly healthy. I 
placed him under a large receiver, in which all the atmospheric 
air had been replaced by oxygen. I adjusted two tabular 
siphons to the receiver and tilted into the tube a stop-coek which 
I could open and dose at will. One of the siphons served to 
discharge the air charged with oxygen gas in proportion as it 
was polluted by the respiration of the animal. The other 
opened into a second receiver, to renew, as required, the quantity 
of oxygen which was lost. In this manner I was able to main- 
tain B constant purity in the air of the receiver, and to preserve 
in it at all times the same quantity of oxygen. My apparatus 

tiros arranged, and the dog placed under tin- receiver full of 

oxygen, 1 kept him in this atmosphere, which he breathed, with 
BCareel} any admixture, for the space of six hours, At the end 
of this time his respiration appeared to become more precipitate, 
more rapid, and the animal snowed siyns of uneasiness. I then 
removed him, and placed him in an atmosphere more dilute anil 
better adapted to him. In the evening 1 repeated the same 
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test, ami I repeated it twice a day until the twenty-eighth day, 
when the lungs ceased to work with the same freedom. It 
in mi ur iiirosiiry to shorten tlic time of the test, and I continued 
it for fifteen days longer, with the greatest difficulty. At this 
point the animal almost entirely lost the power to breathe and 
in ' v\ out; his breathing became sonorous, sibilant, and labori- 
ous, the sound of his voice hoarse and stifled ; his eyes appeared 
dull and drooping; he suddenly lost a great quantity of hair, 
esj>ec.ially about the chest; he fell away to the extent of a con- 
ii emaciation, and I thought 1 saw in him all the iiuli- 
■ lii'iis of incipient phthisis; when 1 decided to kill him and 
open the thorax, in order to examine the state of the lungs, and 
to verify what I had at first forejudged. 

" the cavity of the thorax having been laid open, I found 
the right side rilled with acrid serum and much coagulated 
blood. The serum, thrown on burning coals, was dissipated in 
the air with the exception of a thin pellicle, which was paged 
up in the form of a bladder and remained for some time attached 
to the coals. The coagulated blood presented a fleshy consist* 
Mmilar to that of the pleuritic buffy-coat, and it was 

» limited to the upper portion of the lungs, corresponding to the 
bronchial tubes and trachea. The bronchial tubes themselves 
appeared to he tilled and distended with it. The pleura was 
already tightly adherent to the lungs, especially at the bases, 
which were adherent to all the adjacent parts. The membrane 
was red, tumefied, and as if affected by inflammation. The 
longs, red and seamed with little rents, had become consid- 
erably solidified, as occurs in the case of organs which have 
been for some time inflamed. Lastly, I found, in the \ i> ii i it v 
bronchial tubes, a small suppurating sore, of which 
aid and callous edges threatened soon to degenerate into 
The anatomical inspection of these organs, therefore, 
did not permit me to doubt that oxygen had induced an irri- 
actiori upon the lungs, and that from it had resulted all 
tlie ordinary symptoms of phthisis."* 

We have not hesitated to give this report in full, since it is 
one of the most interesting, as well as the most serious, which lias 
been made on the physiologic and pathologic action of oxygen. 

• Annalps de Cliimie et lie Pliys,. 1st series, rtinplpr xxix. (Eximet from 
h by Uuuius to Hit triiQ&Liuuii of Tboiuua Kcid, on "Pulmouary Con- 

pa-opUoa.") 
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For all that, we do not implicitly accept the conclusions which 
tnighl lie drawn from these experiments, since, to he entirely 
conclusive, it was necessary that they should have been repeated, 
and not limited to a single animal, Such as they are. however, 
these investigations of the celebrated physiologist of MontpeUiei 
wi re, without question, up to that time, the most methodic, 
most ingenious, and most precise known to science on the subject 
of oxygen.* 

We come at. length to Fourcroy. and here beg permission 
to dwell, somewhat at length, on the ideas which this chemist 
advanced concerning the physiologic and therapeutic action of 
oxygen. Not that his labors have contributed much toward 
advancing the reigning tendencies, or the favorable impulse 
which they had received, but because they, to a certain extent, 
represent the epoch, and because they have left their impress 
upon nearly all that has since been published on this subject in 
France, and to some extent in foreign countries. 

3. Fourckov. — Among all the chemists and physicians in 
France, who have written on the medical use of oxygen, Four- 
crov is assuredly the one who has longest occupied himself with 
this subject, lie made it the absorbing topic of the greater part 
his life, and attached to it a capital importance. Therefore, for 
the reasons we have all along urged, ami because this portion 
of the scientific work of Fourcroy has been entirely left in the 
background by most of his biographers, we will devote some 
space to this chapter. 

In his " Dictionaire Historique de la Medccine." Dezei- 
meris enumerates with care a considerable number of more or 
rasa important memoirs, published by this eminent scholar, on 
physics, chemistry, and natural history, but refers to no special 
study of the medical use of oxygen; and in the biographic 
study of him (Fourcroy) by this historian, nothing is (bund 
which relates to this very interesting phase of the intellectual 
lili' of our chemist. i 

To show that we do not exaggerate the importance of this 
omission, we will at once state that the office which it seemed Lo 
him oxygen was destined to play in medicine occupied him for at 
least a score of years, Yet. why should it be strange f It had 
been but eighteen years since Priestley had finally isolated this 

• The poor doe wn* slowly poison (d by being compelled rn Inhale fl 

ru.nl, il Wygun, uuil, Bccuntlly, liio own poisonous cuiuiiiilions.— Tkans. 
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IS, for which the ancients hail made a reputation in aih 
ling it, without realizing its nature, pabulum vita. It did 
tafcc the philosophic mind of Foureroy long to perceive the 
immense influence which so energetic tin agent, a nd nne sn UI 'i' 
penally diffused, would exerci.se on the human economy. From 
lilt moment his course was decided ; the germ of a rest study 
in his mind. Which of the tun, chemist or physician, — 
i. by observation and experiment he was both, — fertilized it? 
We will presently endeavor to point out. 
It is assuredly l settled mntter of /act that for Fourcrby 
this study, tin se researches on the applications of chemistry 
to biology, take the lead of a multitude of works which have 
fiu' posterity a Oir greater value. He, in fact, in a manner 
Bttde it Ins Hiifoxop/ia-'s Stone. Even more, he saw in il a 
solution ' 

A little after 17S9 he even indulged in holding this settled 
It is lie himself who says, in his "Memoirp sur 1' Applica- 
nt ile la C'hiniiea l'Art de Gueriiv' published in 1198: . . . 
"In a word. I long Ibr an unmistakable revolution in the 
theory of medicine. I invoke it through mv prayers; I have 
snnounced it for the past fifteen years in my lectures; I pro- 
claim it in all my works; I will hasten its initiation with all my 
powers, with all my faculties; but 1 desire that it shall be a 
gradual, a delilierative, and judicious revolution," etc. 

One will no doubt be surprised, at this distance, that Four- 
eroy found it so easy to make a revolution in medicine with a 
new remedy. But we must realize that he lived at a time when 
nothing was considered astonishing. Such were the political 
Upheavals, and the marvelous revolutions of physical science, 
nun's minds were disposed tn tolerate innovations. There- 
it was very tempting Ibr a physician-chemist lo establish a 
leal system. 

Foureroy really appeared to be thoroughly pervaded by Ins 
isaion. But hear him. rather: — 

11 When one once realizes the nccossitv for discovering a true 

.inil art. based on the philosophy of nature, in the better 

laws of the-intimate attractions which bodies exercise 

i . one cannot he satisfied with the first result, 

50 often confounded, either with the expression of 

Hi- with the errors born of hurried observation, if 

joined with experiments upon the mode of action of the 
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medicament, as to (he immediate effect which it produces in the 
functions of our organs."* 

It is evident that lie spoke of the present, and felt the 
in vrssity of raising to science a lasting monument, based en a 
union of experimentation and well-tested practice. We shall 
Minn see how he carried out his programme. Meanwhile We 
will endeavor to show that he was somewhat severe on others; 
that is to say, toward scientists who seemed to him to compromise 
his scientific processes, or to follow in his tracks. It might be 
said that he reserved to himself exclusively, the domain of 
physiological and medical chemistry, and the daring hypotheses 
which were produced about liim, in this order of thought, ap- 
peared to him as so many usurpations. Here is a curious "•" 
ample of it: Alter certain galva no-chemical experiments, 
what carelessly made, Frederic Humboldt — the suae wno 
afterward, having won a great name in science, a little later 
was to be called Alexander boh Humboldt — was induced to 
assume, still mure inconsiderately, that "the most powerful 
sUmvlua of neitxnts fibre is an alkali. It appears thai it is 
through (heir nitrogen tftat these softs play tfii* part in tin- irri- 
table "/"/ aensoryeystem. , , . It i# t/i<* aikaU tohW^ditfueed 
throughout tin: system, plays the purl of <• talutary etimuhtt to 
animal fibre. It ie by tfii* ihat I explain tin ferocity oficMhyo- 
pliiignus tribee"f , 

Fourcroy considered these conclusions somewhat premature? 
and fairly questionable, without realizing that they were d© 
rational. lie feared that this scientific rashness might throw- 
some discredit on his favorite studies. Hence he wrote to Van 
(tons on the subject of these experiments: "'I fear that M. 
Humboldt goes a little too far in his explanations. . . . t 
think that if chemists continue to exaggerate so much, phy- 
si< inns will protest, and not without reason, against the impiety 
of chemktry." J Fourcroy had no doubt but that in Baying 
this he severely criticised himself. His letter gained him a re- 
sponse from M. Humboldt, who defended himself indifferently, 
but above all expressed the liveliest admiration of his (Four* 
oro] '-) labors, and his own anxiety to gee ;ii lasl the completion 
of the work on animal chemistry which he had announced. 
Thereupon, ;i new letter from Fourcroy, in which he answered 
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in advance objections which could not fail to be made concerning 
iggerated pretensions. Thus he defended himself vigor- 
.. u-.lv for desiring to give "a complete ihenri/of animal physics, 
i on modem chemical knowledge, and for still greater 
reason to establish, on the same basis, a doctrine of pathology."* 
He said be was too hasty in generalizing and in drawing con- 
clusions I'rnni isolated (acts. He added, also, to Hollo, a little 
hypocritically, intending, doubtless, an insinuation toward the 
speech of one of his rivals on the other side of the Channel : 
■■ What matters it if I repeat to you these too hasty applications 
to pathology and therapeutics, or if I recount to yon the diseases 
newly classified as having a superabundance or hydrogen or 
and of the remedies limited to oxygenators and de- 
anators, on which some modern enthusiasts are already 
l tempting to adjust the whole healing art E" 

Yet, as FourcMJ could not himself condemn his own ideas, 

hastened to say : " Since a great truth, concerning the general 

ompoution of animal bodies, has thus Jar been discovered, is it 

j 1o believe that all truth has been secured, and that 

inn these cursory glimpses, although they may 1r> important, 

me can construct a complete system of medicine?" 

It is a case-of saying slyly to our author: "You are a 
goldsmith " — I am deceived ; " you are a chemist." 

I Thus far we have seen in Fourcroy only a man who had in 
■ bead s. great synthetic idea, who hesitated, who did not 
nw what he really thought, and who was constantly appro- 
naive thai works on the same subject as bis own would detract 
im bis originality and cause him to he judged unfavorably in 
II is time to show him at work, ami to give a con? 
nacd and critical account of his labors on the suhjert which 
inter- ■ 

Tin.' results of Fourcroy's investigations as to the part which 
oxygen plays in the animal organization and the therapeutic 
applications that can be made of it are found recorded in two 
memoirs, published at an interval often years, — one in 1789, on 
■ properties of vital air; the other in 1198. on the application 
f chemistry to the healing art, etc. In point of practical results 
iey are both of about the same importance, viz., almost null ; 
I the bitter work is May interesting in a speculative point of 
tv, for the reason that it shows us by what series of chemical 

• Op. tit, 1*1 series, cliupter uvii. p. 70. 
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considerations Eourcroy reached the construction of his system, 
although he personally rejects the idea of a system. This is 
why we shall begin by studying the tatter. 

Let us see, then, what was the point of departure of our 
author as to his inferences concerning the medical properties of 
oxygen. 

Here we cannot do better than to permit him to explain 
for himself the history of hi* ideas, for the additional reason 
that lie has command of a native eloquence which we know we 
could not imitate should we ourselves undertake to describe his 
conceptions: — 

M When in 1779 and 17H0 lSerthollet explained the caus- 
ticity of metallic salts hy their activity in releasing phlogiston 
from animal matter; when he showed that the aqueous solution 
of corrosive sublimate placed in contact with flesh is precipitated 
as mild mercury, while the animal matter became friable, it was 
thenceforth easy to perceive that the part at that time attributed 
to phlogiston was really attributable to oxygen, the action of 
which must have been in an inverse manner; that is to say, the 
corrosive sublimate yielded to the animal matter its oxygen in 
place of carrying away phlogiston ; and it was thus that Ber- 
thollct, who, having in 17H-7, after the discoveries of Lavoisier, 
relinquished the theory of phlogiston and explained the action 
of metallic oxides on the organs of animals as caustics. It was 
at this period, and even at the close of 1784, that I began to 
present in my course, as a positive fact, that which I had, until 
then, announced as a thing still hypothetical. I showed by 
experiments that the metallic caustics (oxide of arsenic, red oxide 
of mercury, and gray oxide of silver) really burned animal sab- 
stances; that they lost through these substances the principal part, 
of their oxygen, and that these oxides thus returned to a metalke 
state. 1 even compared, at this same time, the action of fats, 
heated with metallic oxides, in the preparation of unguents; for 
the reason that it was natural to consider phosphorus and fats, so 
abundant in animal matter, as well calculated to enlighten us 
Concerning the nature of the change which animal substances 
undergo in the presence of metallic caustics, Ere long 1 had 
pressed this idea still further in my lectures, by making it • \ i- 
dent to the students that the energy of caustics was but the 
excess of medicinal potency. I began, in 17*5 and L 786, to 
foresee that the action of some remedies might readily proceed 
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from the oxygen which enters Into their composition. The 

shi.ly of the properties of this element, with which I was then 

eagerly occupied, Bhowed me that it played an important part in 

rtemical phenomena. Precipitated from vital atmospheric air 

into combustible bodies by the effect of the combustion itself, I 

1 that it was invariably characterized in its combustion 

with burned bodies, as the principal source of their odor and of 

Deb acridity, by pointing out to the young students the example 

on, of sulphur, or phosphorus, almost tasteless in them- 

•dves, yet becoming sharp, piquant, even caustic, by the addition 

of oxygen; the example of arsenic, of copper, of mercury, of 

ntimony, having, in their metallic state, but a feel tie or no action 

i animals, but changing to the nature of irritants, of purgatives, 

-. even corrosives, according to the proportion of oxygen 

nbined with them in the various pharmaceutical manipulations 

> which they wore subjected. 

*■ Thus I advanced, little by little, frnm experiment to exper- 
nent.aml from cogitation to cogitation, to consider the purgative, 
emetic, stimulant, fusing pro]>crtics. as the first degrees, or pro- 
terms, of a graduation, or of a medicamenta] ladder, of 
which inertia mid feebleness were the lowest round, and causticity, 
■tructive of animal organization, was the maximum or summit. 
"The objections which occurred to me, far from cheeking 
lie march of my reason in this succession of ideas, only B 

i it, by the readiness and assurance which the chemical tacts 
fforded me. Water, the most highly oxygenated of all bodies, 
ince it contains 0.85 of it, has but very feeble medicinal action, 
ause the element which fixes oxygen in it, the 0.16 of hydro- 
which saturates it, retains it with too much force to permit 
t to act on animal matter : otherwise, instead of offering to man 
and animals the present form, which quenches their thirst and sus- 
tains their existence, nature would have given them an incendiary 
ami destructive principle, even more disorganizing than the pow- 
erful mineral acids, of which chemical art has learned to effect 
aration of the component elements, where they exist, or 
f the entire composition. What 1 have conceived as to the 
inertness of water 1 have simply applied to all bodies 
tttiruHy or artificially oxygenati'il. which, notwithstanding the 
of oxygen, exercise but a feeble or no action on the 
. limals. 
' Thus, gradually, a second principle was evolved for me as 
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to the medicinal properties of oxygenated substances, to wit. 
that these are not really medicaments, or that they exercise no 
sensible effects in our bodies, except as they, containing oxygen, 
yield it more or less readily to animal matters with which they 
are brought in contact. "* 

Not wishing to misuse quotations, we undertake solely 
to maintain that Fourcroy'a point of departure is purely chemical. 
This is precisely where the delect in his armor becomes apparent. 
There are certain oxides which comport themselves in a certain 
manner in a retort. AYhy should it be different in the animal 
organism! He doe*; not say this in set terms, but this was 
undoubtedly his opinion. To him the medicinal property of a 
substance depended on the quantity of oxygen it contained, and. 
still more, on the affinity of this element for animal mat! 
the facility with which it can abandon the compounds of which 
it forms apart, in order to unite with organized substances. For 
him the animal economy is, in reality, but a portable retort, in 
which oxygen may abandon at will tins or that combination 
which retains it. and may betake itself, DOW to the stomach, 
now to the bowels. This idea is found on nearly every page of 
his memoir; it is dwelt upon persistently. But if Fourcroy hue] 
more carefully observed what becomes of certain oxides intro- 
duced into ili' 1 organism, lie would have seen that they air nor 
all reduced to a metallic state, but that some of them operate 
li n actively than the metal administered in a state of purity. 
In ihort, if he had earnestly observed the physiologic and thera- 
peuric action of compounds rich in oxygen, lie would have ilso 
Been that many of them do nut appear to act in the slightest 
degree according to the proportion of oxygen they contain. 

The theory of Fourcroy. as to the chemical r<"ih- of oxygen. 
could not fail, in fact, to be tainted with errors and to had him 
tn inaccurate results, since it was based on bets, at least rary 

hypothetical, if they were not absolutely false,- — a necessan re- 
sult of the very crude ideas prevailing in relation tn the chem- 
istry und composition of elementary bodies. Tims, he snys that 
the first opportunity lie had to verify the energetic action nf 
oxygen was w hrn. in his laboratory one day, two of his pupils, in 
preparing oxygenated hydrochloric acid, inadvertently inhaled 
a quite notable quantity. 

It is unnecessary to repeat all the details of what Fourcroy 

• Annnlea do Chin:, ot ilc Pliys.. lsi series, chuptcr vxviii, p. 2B8, 1T08. 
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was able to observe on this occasion, since we are not treating 
hen. 1 of the properties of chlorine; besides, the gas which had 

produced the symptom of acute coryza, observed by this wit- 
ness, contained oxygen only theoretically. 

Having seen that the imaginary oxygen of his muriatic acid 

ised the property of thickening and coagulating animal 
fluids, Fonrcroj found it very ingenious, and especially fortunate, 
with respect to local color. — I should say medical, — to interpose 
that old phenomenon of the concoction of humor* in diseases, so 
honored and of so much importance in ancient medicine, in 
order to still give ■> glorious role to his universal oxygen. 

"This concoction," said lie, ''consists in a uniform and 
homogeneous thickening of any given humor, an effect which 
cannot Ik- mistaken for anything but a fixation of oxygen. . 
. . Even the formation of pus comes into the same class. 
from tht? same cause, and obeys the same laws." 

Nevertheless, this is what Fourcroy calls searching for the 

■-■■■ - of medical mrienct in the pfiSooophg of nature. Those 

s\ naptoms of active irritation, caused by chlorine, opened to him 

infinite horizons as to the future of pathology and therapeutics. 

See what he had observed. As to his experiments, — that is to 
■a] . his clinical facts, — they are limited to the external application 
of his oxygenated muriatic acid to a cancerous ulcer, and the 
administration of the same internally, as n drink, in ease of a 
mtieut afflicted with syphilis; in fact, to furnish proof of the 
excellent effects of this same fantastic acid, as an antiputrid, 
tic and antivirulent. "thanks in every ease to the oxygen 
litli which it is surcharged," according to the felicitous expres- 
sion of Fourcroy ! 

We weir about to forget the oxygenated pomade, so highly 

'oiled at this period, and which was prepared by causing 

nitric acid to react on simple cerate. This pomade was found 

> have wonderful properties in the hands of Fourcroy and otht c 

liYsirians of the period. 

We will not dwell longer on this memoir of Fourcroy, 

bich has not for us the importance which was attached to it 

athor, on account of the exulted philosophic tendencies 

',i. Ii ii presented. We shall have something to say concerning 

• first work, relating to oxygen, published by Fourcroy. 

Here, at hast, we are on tin? ground of physiological and 
experiment. Bub what can be the result of such i>o- 
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lated tests and of clinical experiments so carelessly conducted? 
Evidently we can to-day accord them but very moderate value. 
Here we have a re* mm? of this memoir, "On the Medical Pro[>- 
erties of Vital Air," read in 1789 before the Royal Society of 
Medicine, and of which an abstract has been given in the " An- 
nates de C'hmne."* 

It considers a score of cases of phthisis treated by oxygen, 
and refers chiefly to diseases observed by Fourcroy himself, or 
to those of which he was able to gather the history, and in 
which the respiration of vital air brought about a very decidedly 
good condition, an improvement of the principal symptoms; iu 
short, a change sufficiently evident to warrant the hope of an 
early and complete recovery. 

But all these phenomena proved to be transitory, and at 
the end of two or three weeks of oxygen administration symr> 
toms of violent inflammation supervened; the progress of the 
disease was from tins moment more rapid than before, ami con- 
sequently the fatal termination was preeipitated. 

Struck by these untoward results, Fourcroy sought to find 
the cause, and then thought it was quite time to experiment on 
animals. Sere is one of his conclusions on the subject: — 

"When an animal is immersed in a bell-glass filled with vital 
air, its respiration is accelerated, expansion of the chest consid- 
erably increased, and the heart ami arteries contract more nip- 
idly and with more force than in the natural stale. The animal 
is soon in a really feverish condition; its eyes grow red and 
prominent, perspiration starts from every part of the body, and 
the temperature of every region is decidedly increased. In 
short, the subject is soon attacked with an inflammatory fever 
of an extremely acute character, which terminates in gangrene 
and timls its principal point of development in the chest." 

The experimental result announced by Fourcroy accords so 
little with those of other observers, Priestley. SpnUanzani, Mor- 
rozzo, Dumas of Montpellier, Beddocs, Broughton, and with our 
own, that it may be questioned whether the author of the memoir, 
which is the matter in hand, really caused his animals to breathe 
oxygen. The mistakes he has more than once committed in 
this direction warrant a certain degree of reserve in estimating 
the value of these experiments, and also with regard to the ■ -'in- 
clusions to be drawn from them. Fourcroy himself concluded 
• First eerk-s, chapter iv. p. 63. 
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hat " vital nir starts a conflagration in the pulmonary vessels, 
ml thus turns on n torrent of heat which produce* all the 
tymptoms above described." 

It is in almost the same terms that we have been answered 
bj men than one physician, and by more than one chemist, to 

I whom we had made known our intention of employing oxygen in 
r»ur practice: — 
"The action of vital air on the respiration being well 
■ gtabtisbed, and the active heat which it excites in the luugi 
B base of this action, Fourcroy thought that it' it 1 - use 
was contra-indicated in all diseases in which hen! and vita] ac- 
tivity are ahead) ton energetic, it would he useful iii all ;< H'< c- 
lions characterized by a sensation of cold and sluggishness of 
movement. lie has seen good effects in the chlorosis of young 
gitia, in scrofulous affections of children, in pnffiness of the 
immon at this age ; in chronic and humid asthma, 
in obstruction of the bowels, hypochondriac affections and com- 
ing rachitis; in obstinate dyspnoeas, accompanied with 
mllor of the skin and general weakness. These favorable 
effects in these diseases are manifested by a very perceptible 
at of tin- skin, by the coloration of the lace, and by the ac- 
roof the pulse'. These symptoms goon increasing until, 
at the end of several weeks of the use of vital air, there results 
veritable feverish movement, an augmentation of activity in 
tissues, the influence of which in the cure of chronic dis- 
is no longer a question with physicians accustomed to 
:: tin- pvugress of nature in the spontaneous curs of 
iiy diseases. "* 
Doubtless in the foregoing there are valuable indications 
and correct inductions, but we would wish to find in Fourcroy 
something more, such ns clear and explicit observations and 
well-scrutinized clinical facts. As we showed before speaking 
of Fourcroy, these adventitious ideas were already known to 
science, and had been formulated in a manner at least quite as 
precise. And it is, moreover, the only really valuable point 
there i- for us in the works of Fourcroy. These fifteen or 
ines, which contain nothing which had not been said 

ire science and less conjecture than is found 

• two dissertations of Fourcroy. 

Upon the whole, however, the theory of Fourcroy, erro- 
* Loc. eit., p. 83 tt tcq. 
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neoua as it might lx? in a chemical, and, above all, in o a 
point of view, indicated a loftiness of view verj remarkable; 
and, not to consider it from a chemical stand-point, it shows a liar 
this scientist would have been «"t|>ai>|r of had lie appeared at a 
later period. Most certainly it was not an ordinary idea — that 
of following oxygen into all the compounds of which ii forms B 
part, and studying the active relation it carries with it. in the 
combinations into which it enters.* But before studying thifl 
special action of oxygen in a given compound, it is necessary, 
in the start, to be quite sure that it really takes place, and not 
run the rish of attributing to Caesar what pertains to l'omiiey — 
1 tin mil to oxygen that which was the effect of chlorine, as hap- 
pened with him ; for example, in case of muriatic acid and the 
oxygenated (oxygen-bearing) muriates of mercury. Hut we do 
not hesitate to say. as bearing upon the exoneration of FoUTCToy, 
that his theories, however ingenious, might be, to some extent, 
condemned in advance, considering that it was impossible to 
make a philosophy of chemistry before this science had been 
actually established. 

4. Tut: SCHOOL of Fourckot. — The influence of this pseudo- 
chemistry, which we have perhaps already considemi at too 
great length, was. furthermore, detrimental to the future of medi- 
cine, which appeared to lie on the eve of initiating the use of 

oxygen. As always occurs in such cases, his imitators Went still 

farther than he. We will review them as rapidlj as possible, 
since there is so little of value to the healing art in all these 
systematic essays which we an- about to enumerate. 

In 1797 Hollo published in London, in connection with 
< Sruikshank, as to the chemical part, his " Histoire de DeuxCas 
de Diabete Sucre." etc., etc., fill connection with which he yields 
himself to the fancy of personally founding a medical system. 
The doctrine of Hollo leads at once to that of Beddoes and to 
that of l-'ouriToy. Beddoes, having put forth the hypothesis 
that in phthisis the system appears to be surcharged with oxygen, 
while with scorbutics there is, on the contrary, a deficiency of 
this element, Hollo suddenly conceived the idea of classifying 
diseases according to whether they are caused by superoxygenn- 

* In (T'Iit tn bii vi' a nn in- roin|.li'li' iilrn i,f tin- i-hriiiiml tint mo uf ■■■-. 
Full rev. >y HH'li'l- Ml. il is IN.'i-i --:iiv l.i l'<-:ii| hi- -ki'l ' h "I ' " l'>\V;i Ii' ■ : 

llie Eiicvrli)|"ili.. Mr'-tlnpilii|Mf. (uirt. I him., iii'i. ■■ i);i/. Ow^'iim." t Impter ili. 

t An Account in' Two Cues of Diabetes Mel lit us. utc., etc. Loudou, 1797; 
two vols., 8vo. 
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linn, or. forsooth, In dcoxygenation of the blood ; and then lie 
arranged, in his pathologic outline, phthisis beside diabetes, 
which was to him the highest manifestation of superoxygenation 
ilood. Next, fr'ourcroy admitting that oxygenated sub- 
stances do not act in the capacity of remedies except by reason 
of their oxygen, Hollo assumed that remedial substances are but 
moderate!} complex in chemical composition. They are niper- 
osygeuatora and deoxygenators. Behold nosology and thera- 
peutics reduced to their simplest expression! 

Hollo did not adhere to ibis in hi- indifferently successful 
innovations. Having read unions reports of the good results 
obtained 1>\ the use of nitric acid in venereal diseases,* be saw 
in this the special agenci nl' oxygen, and boldly concluded that, 
affections, mercury could be advantageously replaced 
by oxygenated substances. But, rinding the method of adminis- 
oxygen through the respiratorv passages too uncertain, 
■ believed it quite preferable to reach the same result by giv- 
ing nitric acid, citric acid, chlorate of potash, and particularly 
the oxygenated muriatic acid. 

This portion of Rollo's work was actively comltated by 
Benjamin Bell.t who affirmed that nitric acid did not succeed ha 

an) cases iii which it was employed. 

Bel! believed that this remedy was wholly useless, and he 
attributed the Buccess obtained during its administration, not to Ha 
real efficacy, but to certain causes which were nut yet well known, 
and which frequently result in spontaneous dissipation of various 
venereal symptoms (buboes, for example), without reference in 
any remedy. 

In short, this author thought that nitric acid, used either 
externally or internally, had no properties differing from those 
er actds.+ 

It was under the inspiration of the ideas of Rollo, whose 
work on " Saccharine Diabetes" he had just translated, that 
Al \ -hi poblished, in 1798. an essay on the medical properties of 
oxvgen in venereal diseases. 

It is useless to repent what tins pupil of Fourcroy under- 
1 by oxygen. After Alyon came Fournier.§ who, in a paper 

before La Soeietc de Med. de Paris, sought to prove that 
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tiis ti ■nry acta iii venereal diseases only through the oxyg< 
which it undergoes during the various processes to which it is 
submitted in preparing it for administration. This is why be 
ased with confidence, and, as a matter of course, with success, 
tliis same nitric acid. Nothing short of tetanus, even, did he 
fail to euro with this universal specific. 

But, patience! Note the progress. Some years later, nitric 
arid no longer curing, Burdin * conceived the idea of adminis- 
tering the ethers in various diseases of the chest, under ihc pre- 
text that they contain much oxygen. 

Tt would take too long and be fairly wearisome to continue 
this dry enumeration. We hud desired to devote a few lines to 
Baumas, who, in his ** Nosology," advanced to its apogee the 
doctrine of which we have outlined the history, f 

But why should we care to add to all that we have just 
recounted a tableau of the Oxi/gencses, the Ui/ihngeneset, the 
Pltoxphort-ifPiiv-tsuB) etc. \ 

After all, in all these attempts somewhat fantastically made 
by the imitators of Fourcroy, we perceive that at each step it 
was a question of oxygen; yet we nowhere rind much done with 
it; or, rather, their writings are so full of it that if they did not 
administer it to their patients it was not from lack of purpose. 
This gas was B kind of Proteus, whom they thought the) could 
possess and control at will, but who continually eluded them. 
Sec, nevertheless, when it fell to Fourcruy. against his will, to 
banish oxygen from therapeutics — lie who had been one of its 
most ardent advocates ! 

It is now time to return to the domain of observation and 
experience. It is in England we shall find these, and n 
does who is to restore us to the true line of investigation — that 

of physiology and clinical medicine. 

o. Beddoes. — At a first glance, the work of Beddoesj 
appears somewhat confused, mid, in fact, this confusion really 
exists, as regards the arrangement of his materials. It is evi- 
dent that the author was not preoccupied with the idea of 
making a book. He experimented extensively, has given the 
mull of his experiments, and, as a consequence, has grouped in 
some disorder, and almost in the same manner in which they 

• Op oft, ptaptor *, p. 1+4. 

1 II liiiih* FunriMtir.-nt; ill* In Science- ties Mnlndics, ' 
I We ipeak "f tlie clltof volume, — Considerations oi 
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were produced, the clinical bets of which be was ■ witness, or 
that were reported to him by persona whom he bettered to be 
bodi competent and worthy of credence. 

Notwithstanding this, one is struck, at the very outset, by 
the really scientific character of the work,* particularly the first 
park Beddoes at once displayed that originality which grapples 
tlie subject in a much mure practical manner than FoUTCTOy, 
and showed that he knew how to .shun the reef on which 
siologists of his day had fallen. Indeed, at this very 
time, there were some efforts toward an experimental study of 
tin- respiration, but constantly revolving; in the same circle. 
Thus it was eagerly desired to learn the exact numeric relation 
the differing quantities of gas inspired and expired. 
M it limit doubt this inquiry was very important, but one does not 
-H tin ientl) realize that the analytical processes, al the time Known 
tu ehemistry, were insufficient to arrive al very precise results, 
without considering that the exact composition of known bodies 
.: rerj imperfectly determined, as is made very apparent 
by the radical errors of Fourcroy. Thus, we see Bedooea at- 
tempting physiological experiments; but he did net niggesl that 
their object was to learn what quantity of carbonic acid a man 
expires in a given time, or what quantity of air enters the 
I each inspiration. He started from a certain fact: 
Oxygen is the vital principle of the air; — and asks wh.-it effect 
would be produced by on atmosphere which contains two, three 
or (bur times as much of this vital principle as common air. 
soning, and the laws of physiology, as he understood them, 
le him foresee, or preconceive, a general excitation, an increase 
action throughout the entire economy, and an increased degree 
vital resistance. Experiments on animals and on himself, 
added to those -if other observers, confirmed him in this con- 
dnsion. It remained to utilize, for the benefit of therapeutics, 
an agent so widely disseminated, and which possessed a potency 
of * Inch he yet had mil a general idea. It is already seen how 
different his setting out from that of Fourcroy. We can readily 
imarize as follows; Fourcroy. physician by force of circum- 
iccs, was chemist by taste and bj the special tendencies of 
mind. Beddoes, physician first of all, and especially a pupil 
case nf need, professor of chemistry, when the 
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opportunity presented itself at Oxford ; but at the same time he 
bad not forgotten that Boerhave, little suspected of partiality on 
B similar subject, bad said oi' chemistry, " Optima metlichuB •>"- 
<■/, i, doinina pessimc" [To medicine tlic best of servants, the 
worst of masters.] 

Hence, he asked of that science only what it could give 
with a degree of certainty — gases well defined, easy to prepare, 
and concerning the nature of which no mistake was possible. 
From physical science, at that time so creditably repl 
by .Tames Watt, he demanded convenient apparatus, in order 
to easily manipulate the gas, and to render its application as 
practicable as possible. Thereupon, guided by his physiological 
experiments, and by inductive considerations which were not 
wauling in precision, lie undertook, not to found a new medical 
system, BOt to insist upon curing all diseases by the inspiration 
of any given gas. but to solve some therapeutic problems. It 
occurred to him many times, as to all who practice the profes- 
sk>n of medicine, to find himself in the presence of a ease in 
which all ordinary means had failed; against which he had, as 
it were, pitted in vain the entire arsenal of therapeutics. In the 
presence of such cases he was certainly at liberty to have 
recourse to a more heroic remedy than either oxyyen or hydro- 
gen. Finally, these gases had but lately been discovered, they 
nad scarcely been utilized as remedies, and hence there were the 
best of reasons to await some practical evidences of efficacy. 
Some isolated successes encouraged Bcddoes 1" continue his 
clinical experiments, lie talked of them to his friends, who, 
on their part, in the absence of better, tried the new treatment ; 
and thus, little by little, pneumatic medicine took form in 
England. Yet, if the sum total of facts observed by Beddoea 
and his partisans seemed to establish a system of doctrine, this is 
not quite true except in appearance. From time to time we rind, 
in his "Considerations on tin.' Factitious Airs," some idea of 
generalization, though ordinarily comprising but a very limited 

number of eases. 

To show that Beddoes did not make his experiments and 
did not establish theories upon notions assumed in advance, box 
without entirely systematic observation, it is sufficient to cite 
what he wrote to Dr. Hollo in 1797, as reported in his "Trea- 
tise on Saccharine Diabetes:"* " I have, at present.no chemical 
* Itollo and CniikBh., On Diau. Melt., vol. It, p. 8. 
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theory of disease; my opinion as to scorbutus, which Kerned to 
me quite plausible, and which is in accord with the opinions of 
Dr. Trotter, is oontmdlcted by facts." 

I It is seen by this avowal what a stride fie made in advance 

of all theories, particularly of his own, and how willingly he 
sacrificed them when he could not reconcile thorn with facts. 
This declaration of faith ought to be taken into serious consider* 
ation by the critic, since it is a guaranty of the reliability of the 
experiments presented. In certain portions of the principal 
work of Beddoes, the circumstantial reader of to-day would Hud, 
possibly, a slight tinge of charlatanism; since in our day we 
both tist? and abuse this mode of intercourse, in order to take 

advantage of the credulity of the public; but the impartiality 
of the author suffices to convince US of the authenticity of his 
observations, corroborated, as they are, by sufficiently well- 
known names.* The only criticism which we might make is that 
ay are often lacking in perspicuity, especially as to the diag- 
ostic aspect of the disease; which lessens the value of the 
isults obtained, or at least makes us a little distrustful in many 
urtances, It is true that this department of medicine, the 
Hence of diagnosis, to-day so precise 'in a majority ol cast 
B Qtfi in tin- proficiency of auscultation and percussion, was 
ten vi tv little advanced. Hence, one was frequently obliged, 
describing a disease, to mention only the most apparent 
symptoms with their principal modifications, and afterward the 
final result. 

We think we have said enough concerning the work of 
Beddoes, considered in general. Let us inquire into details, and 
successively, Ins two principal works. 
In 1793 IVddoes published his first work on pneumatic 
tlieine, in which he gave his ideas and his observations con- 
ning the nature and treatment of gravel, scorbutus, con- 
nption. catarrh, and of fever : as well as other studies in physi- 
ologj and pothology.f About the same period Dr. Trotter, 
already favorably known, through his inaugural dissertation. 
" De Bbriatate Bj usque EH'ectibits, in Corpus Ilumanum." J 
Inch won for him strong eulogiums from CuUen, published the 
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second edition of his observations on scurry, in which he 
tin' views of Beddoes concerning pneumatic therapeutics. 

Beddoes and Trotter, although admitting the same general 
opinions concerning the favorable results from Hie use of i 
in the treatment of scurvy, had not, at the same time, exact]] 
the same opinions concerning the nature of this affection. 
Trotter attributed the disease to insufficiency of oxygen in the 
blood only; whereas, to Beddoes, the entire system was deoxy- 
gmated. and to prove this he cited the discoloration of solids and 
the rigidity of the muscles and tendons, He also inferred 
that oxygen must be necessary to muscular contractility, and 
that it then entered into some new combination. Never- 
thokss. he admitted that the ultimate cause of the accelerated res- 
piration following violent exercise is the necessity for restoring 
to the organism the oxygen expended, and this, he added, ex- 
plains a variety of transient scurvy which occurs alter a tempest, 
during which the seamen have been greatly fatigued. Death, 
in cas^ of scorbutics, observed Beddoes, frequently appears to 
Supervene because the blood is incapable of stimulating the left 
heart, the muscular fibres of this organ finding themselves want- 
ing in irritability, and the blond deprived of oxygen. 

It would require too much space here to illustrate, in detail, 
the ingenious inductions of Beddoes concerning the nature and 
Causes of scurvy. The most important conclusion of this pre- 
liminary study was that oxygen is the inciting agent of muscular 
action. 

Then he set forth his views concerning the formation of 

fat in the animal eci my. The theoretical conclusions which 

be presents on this subject are certainly questionable. Here is 
one, however, which appears to be corroborated by quite curious 
lact*. He admits that there is a constant tendency in the 
organism to excessive formation of fat whenever there is a defi- 
ciency "f oxygen. Now, Dr. Trotter has observed that when a 
negro becomes rapidly embonpoint, we can easily estimate in 
)imv short a time (if we may thus express it) be will be attacked 
by scurvy. Furthermore, on a vessel carrying a sufficiently 
numerous crew, the only individual whom we saw affected '■■ 
scurvy was a young sailor of remarkable corpulence. I 
emaciation produced bj acids, taken in excess, and the rapid 
disappearance of obesity under an exclusively vegetable diet, 
demonstrate that this treatment is similar to that for scurvy. 
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The application that Beddoes made of his theoretical ideas 
the oxygenation of the hlood. to the study of phthisis, seems 

as worthy to be noticed. 

\ (act long since accepted by science, nnd admitted fts such 
r nearly a century, is thai pregnancy, supervening in a. woman 
tainted with phthisis, temporarily arrests the course of the 

affection, only to accelerate its progress after delivery. Among 
the many explanation- given of this phenomenon, that of IVd- 
does may be cited as one of the most ingenious; — 

The blood of the fcetus," says he, "is oxygenated through 
iat of its mother, through the intermediation of the placenta. 
OW, during pregnancy, which necessitates an increase of the 
ration of oxygen, since there are two beings who are respir- 
•_'. yet the lungs are performing their function in a manner to 
■oil.' less and less of it on account of the growing obstacle to 

■ ■' n\' the diaphragm, If, therefore, the lessening of the 
quantity of oxygen absorbed is the effect of gestation, is it not 
irecisely this which a nests the progress of phthisis 1 and if it is 
us, linns not this argue an excess of oxygen in the organism 
consumptives? Following this hint, should we not he a hie 
to pomt out a treatment for this fatal affection V* 

If Beddoes, instead of relying on theories almost exclu- 
sively chemical (a thing which did nor often happen to him), 
had begun by carefully studying the physiological action of 
ygen, and then its action on wounds, as lie did later on, lie 
mid doubtless have had a more satisfactory explanation. In 
y case, he would have certainly comprehended that since the 
quantity, or even less, of oxygen is addressed during 
station to a much larger sanguinary volume, the pulmonary 
nllarics must find themselves much less liberally supplied 
itli oxygen during this period, and consequently the action of 
i the pulmonary lesion resulting from tuberculization, 
posing there is a cavity, or on the part of the organ affected 
pi] with the inflammatory diathesis, must be less exciting. 
us add to this that the hlood is. during gestation, charged 
i a much greater quantity of carbonic acid than in the nor- 
sNite. and that we think this gas possesses a manifest prop, 
ing cicatrization, 
these speculations for what they are worth, since 
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there arc still many tilings unknown, even at this time, as to 
the manni i in which gases act on the organism, 

In view of the results of the unfortunate attempt thai 
Fourcroy made with oxygen on consumptives, Beddoes 
the possibility of two conditions; 1. The inflammatory diathesis 
can change the structure of the lungs in such a manner as t<> 
cause them to yield more than a normal quantity of oxygen to 
tin.- blood. *2. Or else, some cause which we have overlooked 
having rendered the lungs competent to absorb or the blood to 
attract a greater quantity of oxygon, a pulmonary inflammation 
may follow. 

In short, Beddoes believed that a special phlegmasia, which 
Lb peculiar to phthisis, depends on this, that oxygen is gradually 
absorbed into the system in slight excess. He concludes from 
tins that the regimen for phthisics should be exactly the oppo- 
site of that for scorbutics ; for example, salt meats, and, above 
all, an oleaginous diet. Further, we must diminish OF seek to 
diminish the quantity of oxygen introduced into the lungs by 
causing patients to inhale air with nitrogen and hydrogen added, 
and, by making them sleep in confined apartments, maintaining 
a sufficiently low temperature.* 

We have dwelt somewhat at length on this work of Bed- 
does, and have done it designedly, since it is this which contains 
the most theories without, for all that, presenting, as a whole, 
any appearance of consistency or systematic a nan gem cut. 

These theories, we can easily understand, were well de- 
signed, from their extreme novelty, and by their originality, to 
pique the curiosity of the medical world. Fortunately, as we 
have already remarked, that was an aye when the most astonish- 
ing discoveries succeeded each other with remarkable rapidity. 
Hence, this species of revolution in therapeutics was not gener- 
ally received with indifference and incredulity, as would have 
been the case had it been announced in one of those moments 
of scientific apathy, of intellectual halt, so to speak, which seen 
to In ail inevitable law of progress. Beddoes' work, and even 
that of Dr. Trotter, was mentioned with commendation bj the 
most authoritative medical periodical of the time, the Medical 
din/ l'hilos<>i'h'tr<fl ('iiiitiiicntaries, edited by Dr. Duncan, and. to 

• We are fur from neliniiliuu: nil ilu- Uicnrii*s ni i:. i.|,., . ,nl |mi ■■■ 
regards [Ma nnriigrnpli we lake cxtuptinng Ii i- i>vidunl Ui»l h«W our nuflmr 
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judge of the importance of that which was last, given them, we 
say that he placed them in the same rank with works on gal- 
irauic electricity, the discovery of which was quite recent.* 

Encouraged in his efforts at therapeutic innovations, Bed* 
ilnr- nve himself up to patient research in this unexplored field. 
But he quickly realized that if limited to his own unaided re- 
sources he scarcely possessed the means to carry nut earnest and 
profitable experiments in behalf of science. Therefore, be de- 
nied to found, by national subscription, a special establishment 
for the treatment of diseases by means of the gases, — an idea thai 
Wodgewood had already entertained during the last days of Ins 
life. With this object in view, he explained his project to the 
. of the M> i/i'-ii and Pfiiloaophioal Commentaries, who 
bis unreserved approval, Thus, the next year, iu the 
■nodical publication of Dr. Duncan, to an article entitled 
Touvelles Diverses," this note appeared: — 

Dr. Beddoes, already well known to the scientific world 

tough some original works, has just proposed, iu a circular, an 

stabhshment for the study in o thorough manner, of those 

powerful agents in disease, the elastic fluids, and for the dis- 

of the best methods of preparing and applying them. 

"That the various elastic fluids, acting on the organism 

through respiration, exercise an immense influence, no one can 

deny. Tito recent experiments of Dr. Beddoes and other prac- 

provc conclusively that the application of the elastic 

fluids (gases) to the treatment of diseases is, at once, quite 

t aaibli i and promises very favorable results. It remains, then, 

to determine clearly with what degree of success it can alleviate 

! an suffering, and it is a subject which claims attention, not 

Duly from practicing physicians, but also from all philanthropists. 
We therefore have the firm hope that this laudable research will 
meet with the encouragement and success which it merits."f 

We have sufficiently set forth the theories of Beddoes in 
phthisis, as well as tin- circumstances under which the establish- 
ment of the Pneumatic Institute was proposed, for the purpose 
of doing justice to the method, all of which had been translated 
in France in one of the most valuable reports of the period. 
[ \m11 mention that Dr. Beddoes, the learned professor of 
istry in the University of Oxford, in bringing to perlection 
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pneumatic chemistry, has recently made application of it to a 
system of cure which be proposes ;i^ a specific for pulmonary 
phthisis. Constant ami repeated successes have induced the 
English government to establish in London a hospital especially 
adapted to pursue and increase the advantages of a discovery so 
valuable to humanity."* Yet, from the outset. Beddoes never 
claimed that he had discovered a specific against phthisis; 
besides, the government had not taken the initiative in the 
matter, since the Institute was founded by popular subscription. 

While the project of the Pneumatic Institute was gaining 
favor in the popular mind, the first edition of - Considerations 
on the Preparation and Medicinal Use of the Factitious Airs"t 
was published — a most curious work, and one which assuredly 
deserves to be better known than it is; at least, hi France. 

As we remarked at the beginning of this chapter, this work 
is not a didactic treatise; it is a collection of observations, 
arranged often without order, and in which are shown the 
results of treatment by oxygen, carbonic acid, hydrogen, hydro* 
carbonate, even by charcoal, and other medications which have 
nothing in common with gases; the whole preceded by physio- 
logical experiments on animals and accompanied by descriptions 
of apparatus devised by James. Watt for the preparation and 

administration of factitious airs. We ask. at the outset, why this 

Complete absence of system in a book which should have po* 
setsed it in a positive degree 1 It is evident that Beddoes wished 
to avoid, as much as possible, a dogmatic air of having estab- 
lished a now mi'dical system. He had sufficient tact and intelli- 
gence to comprehend that a structure of that kind could not In? 
the work of a single individual. Then, again, tins was not the 
object toward which he directed his efforts. His object was to 
encourage the (rial of remedial agents which seemed to him 

calculated to render great service to mankind ; and, after having 

earnestly invited the medical public to test this new therapeutic 
agent, his satisfaction was not wholly at knowing that his views 
were accepted, but that his advice was followed by the most 

petent men. He made so little claim for the gn>es, and had 

bo little idea of making them a panacea, that he believed it propffl 
generally to commence treatment by ordinary remedies appro- 
priate to the disease, and not to have recourse to the gases except 
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i the former wen.' insufficient. He had nn desire thai we 

»uld hare blind confidence in these new remedies from the 
■iv Hut thai some successes had been obtained with thetn, 
ii u-.. after having reported b case of chlorosis and two eases of 
-thma, in which the administration of oxygen had brought 
oat a rapid core, Beddoes, far from going into enthusiasm 

over the gas, still doubted. 

"We can admit all these results," said he. "and consider 

them as corroborated ; but other remedies — ether, for instance, 

ii tmt have produced similar results? Ami even this 

I mi' result, in what extent is it specially attributable to oxygen I 
It we would be logical, we must not concede such efficacy until 

we have made a considerable number of comparative experi- 
ments."* Besides, just at the moment of presenting a certain 
ttmbei of favorable experiments, be goes further and says: 

Skepticism is sometimes associated with the enthusiasm of inves- 
Ration ; at other times with a lethargic apathy. 

-The following pages, therefore, will not be found more 
thoroughly incredible to the reader than to their author. I do 

not see, in Ihrt. how, without honest skepticism, and without 
feeling a genuine love of research, it is possible in any branch of 
knowledge whatever to avoid mistakes and arrive at the truth. "t 
These well-chosen words are. in short, the candid expres- 
i of Beddoes' opinions, and show what a commendable spirit 
' criticism presided over his investigations as to the therapeutic 
litv of the gases. Notwithstanding this, he did not escape 
ide the object of sharp attacks in the medical journals 
the day. and it was doubtless this fact which decided him to 
> himself more and more in the background of everybody's 
irk, repressing himself as much as possible, especially when 
was necessary to the proper role of commentator. This 
the reason why, in his "Considerations of the Factitious 
only portion which may unquestionably be considered 
own proper work is the physiological parts The cxperi- 
iits were numerous and varied, and were made with different 
ind even with gaseous mixtures. In the course of this 
work we have already had occasion to speak of the divers results 
which he obtained with carbonic acid. We will revert to this 
Kibject in treating of the action of oxygen. 
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1 dwelling longer t 



inn personal experiences, 
let us say ;i few words as to the principal conclusions at which 
he arrived concerning the physiological action of oxygen. To 
avoid repetition, we will not even mention anything except the 
facts which specially belong to him, or which, better than any 
one else, he demonstrated : — 

"Oxygen very decidedly combats asphyxia. Whenever 
the blood has been more fully saturated with oxygen than m ;i 
normal state the subject is better adapted to endure the absence 
of rcspirable air, and even the effects of an irrespiroble gas, 

■•Animals which have respired oxygen resist for a longer 
time the effects of refrigerant mixtures. 

"The action of oxygen appears to be localized, principally 
in the muscular system. 

"Oxygen is in the highest degree a promoter of (normal) 
irritability of the heart and vascular system." 

With respect to therapeutic results, since we are not dis- 
cussing a system, but citing facts, it will suffice that we give 
some figures : — 

Thus, in twenty-two cases of asthma treated by oxygen, 
there were ten cures; in nine there was marked relief, and m the 
three others no amelioration. 

In seven cases of chlorosis, five patients were cured and two 
relieved. 

Again, we owe to oxygen five cures of rebellious cutaneous 
diseases, which were diagnosed 'by the author under the name 
of leprosy. 

We will desist as to these statistical details, since further 
on we shall find a table which sums them up and completes Lin in. 
Meanwhile, before leaving this subject, we will mention that 
Beddoes did not fail to describe three cases of epilepsj in which 
oxygen not only had not the slightest good effect, but even caused 
some passing disturbances. 

This is not the place to inquire into the value of the clini- 
ceJ and physiological facts which were derived from the labors of 
Beddoes, since the results of our own experiments, in man] par- 
ticiikii>, conform to those of this author, and we shall be able to 
discuss them to better advantage when this part of the subject is 
Specially considered. 

Upon the whole, behold a man who conceived the idea nf 
utilizing the action of gases for therapeutic purposes. I 
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doubtless was not entirely new, but it was in its practical appli- 
cation that it was original with dim. Then, since it is necessary 
to give a creed to all people of whom we desire the confidence, 
starting from some very positive facts, he risked nothing in ad- 
vancing some theoretic fancies and some general views. He did 
not stubbornly cling to any of them. He was ready to with- 
draw them when science demanded it, but he announced them. 
because some sort of substratum was necessary for the innova- 
irfaieh he wished to inculcate, and because it was necessary 
t every physician who wished to adopt them should have, in 
:nih of any personal conviction, the opinion of another. Thus 
■ discover the origin and motive of the first work of which we 
sre spoken. The innovations made their way, nol without 
not without many instances of deception ; bat since, 
the whole, it was a true contest for therapeutics, success 
le, and the major part of the fortunate or unfortunate results 
" these trials were referred to him who was the originator and 
"omoter of them. It became therefore a temptation to found a 
iii il system. One has a certain reputation, or a plausible 
■ory. perhaps, so easily exploited ! Besides, the pupil had the 
;ample of the master. Brown, who himself had also wished 
I'M 1 -'' behind an edifice. He (Bcddoes) did nothing of the 
nd. This author was content to report and to thoroughly 
utinizc his physiological experiments, and be published them 
nth all the observations which were sent to him, a lew from all 
en from France. Therefore he was very modest with 
I theories, and in all his comments, which he at times adds to 
.e, he insists chiefly upon the practical side. As in explana* 
us concerning the essential action of the remedy, he gave 
only with the greatest reserve, and he was foremost to 
speak of the slight foundation which they had. This was the 
spirit of his second work. Hence its influence was immense. 
Hew notes ami new observations were sent him in great num- 
rs, sufficient to fill two or three volumes, wherefore the de- 
1 effect was produced, — viz., a decided impetus was commu- 
■utcd to pneumatic therapeutics. Thenceforth everything 
Idoes hopeful thai medication by gases would have a 
ppj future. For this reason, of that considerable number of 
scarcely move than three or four were published. lie 
: more positive results, rather than to repeat the same 
more weight, fewer numbers. 
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"In the 'Considerations on the Factitious Airs,'" said lie. in 
L799 : " I demonstrated by sufficiently numerous examples thai 
the occasional administration of modified air was very | 
ble, and some oases proved in a very oonvincing maimer the 
efficacy of the treatment. But in a majority of observations the 
most scrutinizing investigations are indispensable in order to 
determine the exact part attributable to the gas, in connection 
with the favorable results, and my intention in publishing them 
has been to encourage a trial of these methods in eases where 
all others have failed."* 

No one could be at once more modest or more sincere. 
This did not prevent him from being made the subject of 
the severest criticism, as happens to every one who dares to ad- 
Mine. MH'h an original and auspicious theory. Without men- 
tioning the caviling which sought him out, with reference to 
his experiments,^ they even went so far as to contend with him 
for the honor of having revealed Bdayow to his compatriots, 
notwithstanding the dates spoke so much in his favor. Hence 
he speaks in some places with a certain bitterness, quite appro* 
priate, "of the honors due to the authors of useful discoveries, 
rather than to those amateur physicians who have done nothing 
for the advancement of medicine, and whose reputation, based 
on the opinions of incompetent persons, is equivocal and 
usurped,"} 

In spite of this be never departed from his impartiality in 
scientific matters, and he gives a tine example of it in extolling 
its use in the blue-nail [digital cyanosis) of phthisis. The 
remedy was at that time (1798— 99) very much in fashion in 
treating this affection. Beddoes, who, two years previously, 
had highly recommended the use of hydrogen, who had also pub- 
lished eases of cure of this disease (phthisis) by oxygen, bj car- 
bonic acid as well as by hydrocarbonates, was ^ itness to verv con- 
vincing facts in favor o\' digitalis, and took pains to announce 
(thai this method of treatment seemed to him to be quite 
efficacious. 

We think we have said enough to make plain the interest 
which attached to Beddoes in the history of the application of 
the gases to the healing art. We can see what a happj advance 

" ( 'oniiiliiiiinnh in Meilicul Kiinwlnl ■_'(■, p :;;!:',. 

I Sir .-p.-. bii v M,:,] :i]|,i Surg. Rev., 170G, anil Jour, of Pliys. und Med., 
Hum period. 

J Essiiy on Putliiaia. 
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followed the brilliant efforts of this author, but, since no one is 

a prophet in his own country, it followed that alter his ctaj bit 

method was abandoned. Hill, a contemporary of Beddoes, it is 

. published a very interesting work on the medical use of 

Kygea,* containing the history in detail of nineteen oases of 

ariose affections successfully treated by this gas. It is only 

to be regretted that the diagnosis of the several diseases bo 

treated w;is not, in general, in the Work of this author, given 

with that precision and clearness bo desirable, and without 

which it is impossible to draw, from obtained results, legitimate 

erapeutic deductions. 

Aside from two or three physicians of our time, who have 
bempted with numerous revivals, in England, to reinstate to a 
isitiun ofhonor the cause of pneumatic therapeutics, especially 
dicatiuu by oxygen, the effort of Beddoes remains without 
Ibllowers, and neglect and oblivion long since claimed tin' 
labored and original work of our author. 

fi. OXTOEN IN (iERMANV ANT) AT (iUXEVA.-r-IIowever CX- 

nded this history already, it would not be complete if we 
tutted to mention, as succinctly as possible, the career of pneu- 
atic medicine in Germany and at Geneva, 

In Germany attention was aroused to this subject, prin- 
cipally by the investigations of Ingen-Housz, and numerous 
experiments did not iiiil to be made. A little later, indeed, 
appeared the work of Mensching :t then came Stoll and Ferro,$ 
who adopted the new ideas with considerable enthuaiaam, and 
defended them vigorously, particularly the latter. They were 
Kised by Scherer, $ and then followed a most curious polemical 
in, between Ferro and Scherer, as to the medicinal use of 
Kygen. 1 [ufeland|| showed himself equally favorable lo pneu- 
laoc therapeutics, ami tin- happy results of which he was the 
jo fully convinced him, that he both recommended it 
his journal and himself employed the treatment by gases. 
Another author, who at this time made more noise than his 
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predecessors, was Girtanner. Tie was more noticed because he 
advanced theories half chemical and half medical, in which was 
found, slightly modified, the ideas of Kinvan, of Beddoea, and 
even of Fourcroy. 

Girtamicr was one of the first to adopt and defend the BOW 
theories of pneumatic chemistry, and lie did this principally in 
his "Elements de Chemie Antiphtogistiqne," • which unfor- 
tunately lias never been translated. Here is, however, what 

he wrote, the very year of his death, from Goettingue to Van 
Moih, one of his friends: — 

'■ Since [ made the discovery that oxygen will cure venereal 
diseases, that is to say, lor twelve years, I have made a targe 
number of experiments, and here you have what I have fbuod 
out: When a disease is not incurable, and when it only requires 
the first degree of oxidation, I employ citric acid ; for the second 
degree, diluted oxalic acid ; for the third, and in general for the 
most inveterate cases, a solution of the oxide of arsenic. I do 
not know of anything better for venereal diseases, liver affections, 
obstructions of the abdomen, dropsies, etc.; but it is essential 
thai the lungs be not attacked, otherwise the patient will perish 
in a short time. I mix four or five drops of a solution of the 
white oxide of arsenic [in nitric acid] with two pounds of water, 
and I order this to be taken in two days. I have performed 
some wonders with this remedy. Nothing is more efficacious in 
intermittent fevers. If, however, the patient begins to cough, 
the remedy must be stopped, since the dry cough indicates that 
the body begins to be superoxyy;onatcd. II' the cough continues. 
one can make it cease in a little time by the use of sulphur. I 
will tell you later of an experiment repeated more than one 
hundred times." 

Unfortunately, his administration of oxygen was but an 
imitation of Fourcroy. 

At Geneva, which has always advanced to the front rank 
in the army of progress, pneumatic therapeutics was a most 
brilliant success. Jurine, although not having obtained very 
remarkable results, greatly promoted the efforts made with the 
gases, and Odier, who about that time was one of the most 
reputable physicians in Geneva, employed them in his practice, 
when the publications of Ileddoes appeared, "Considerations 
on the Factitious Airs" was analyzed in the British library, with 

• Berlin, MS, BTO 
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the most cxtmsive detail, and was estimated as of the highest 
importance. Odier more than ever encouraged this new medica- 
tion ; even more, the Society for the Advancement oi' the Arts 

anil SdenoeS was induced to supply the phyMcnns of the country 

the means of administering it, and instructed a committee to 

i \tenMvely all the apparatus necessary for the preparation 

and employment of the gases,* The practice gained this, i.e., 

the thorough perfecting of apparatus by Watt The Genevese 

engineer had the idea of preparing oxygen water, that is to say, 

water which under the influence of strong compression holds in 

suspension its volume ol* oxygen. This artificial gaseous water, 

which has none of the characteristics uf hydrogen hinoxide (per- 

oxide) discovered later by Thenard, was tor the Genevese phy- 

b very useful adjuvant in the treatment In oxygen, and 

efen in some cases of mild form, in which they did not wish to 

eoourse to the gas, oxygenated water frequently sufficed 

to dissipate the disease. 

7. Oxygen' in the Nineteenth Centobt. — In leaving this 
period it may he said that oxygen had been almost completely 
abandoned. Condemned to disuse by nearly all the authors who 
had had occasion to speak of it more or less directly, even by 
lVreira.t it was scarcely possihle that oxygen should any longer 
Ik- received in the domain of current therapeutics, and if in our 
time recourse lias been had to this gas, it has been only under 
the head of remedies "1" last resort that it has been employed. 
Thus, in l*:}-> several distinguished physicians attempted to 
administer the gas in the hist stages of cholera, hut withool 
success. This was necessarily the case,Bince in the stage of col- 
lapse [asphyxique] there is no longer present tin: phenomenon 
r absorption, and conscquentlj oxygen cannot act. And yet 
ere then inclined to revert to this agent, although 
ougliton and Dutrochet had just aroused the attention of the 
lira! public to oxygen, by some contributions wliieh were, 
■ ■ ■ ■'. . i . quite unimportant. 

For some years following, oxygen seems to have regained 

of fovor with our cousins on the other side of the 

Thus, within fifteeu years, there have appeared in 

evi ral works treating on the medical use of this gas, 

iting the isolated reports published in the journals. 
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For some time there has been a veritable revival of the 
success obtained by the aid of this fluid in j.1I parts of the 
world — at Philadelphia, at New York, at Calcutta, and even at 
Rio Janeiro. We arc constrained to add that, while the example 
of Bcddoes has been an encouragement to these recent renvoi rf*, 
the immense progress communicated to physiological chemistry 
by Gmelin, Berzelius, Dumas, and especially by Liebig.* has 
contributed most toward this resurrection of oxygen ass remedial 
agent. It is chiefly to Liebig that belongs the honor of baring 
Bet forth, with a clearness and lucidity wholly French, the 
chemical phenomena of the living organism, of showing from 
this the principal role played by oxygen in the complicated ad 
of nutrition, and of having thus demonstrated, chemically and 
physiologically, all the good effects which might be derived from 
such an agent, wisely managed. Thus, in (he publications of 
which we have yet to speak, we shall tiiul at almost every step his 
ideas and his theories. Finally, in the pages which are to follow 
we can scarcely fail to equally recognize the influence of tins 
author, since, had we not been guided by his teachings, we cer- 
tainly should not have dared to Hire the difficulties of a subject 
but slightly chemical, decidedly pliysiological, and scarcely at 
all surgical. 

The work of Riadon't lias little interest for us, since, con- 
cerning oxygen, he reports scarcely any but cases and theories 
previously published. Beddoes, I J 1 11- and Liebig furnished him 
all that he reported in his book concerning the gas we are study- 
ing, He speaks, it is true, of his personal experiences, and of 
the excellent results be had obtained ; but lie quotes barely one 
or two cases of which the details were personally known to bin*. 

The work of HirchJ announced an extensive experience! in 
the employment of oxygen. It presents us a very complete 
study of the physiologic action of this gas. the rdle it plays in the 
regular performance of all the functions, and of all the divers 
troubles which appear to follow the insufficient absorption of the 
gas by the organism; then the author explains the prophylaxis 
nl' certain affections of the digestive canal through the aid of 
inhalations of oxygen, and he concludes by reporting a dottO 

•OrfMiiir flu-niistrv A pi'l''-' 1 '" I'fivsii.l.m'v unit I V. 1 1 1< .l..-_-v. 18311; Let tew oil 
niciiii-iiv, 1-H. NV«- f.i-lti'1-.- on Chemi-irv l-.VI. 

fOii Hie Kr.'incilinl Influence iif iHvei'Ji. Niinms Oxide, etc., etc. Lumkui, 
1853. 

f On the Tlii-nipcuiii Action uf Oxygon, etc. Loudon. 1837. 
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cases of quite diverse character, selected from his practice and 
treated with success by this means. We thai] take Hie Libert] of 
mowing from him some observations for the pappose of cor- 
i bora ting those which we may have to present 

\\ •■ will not quote, but barely mention, the brochure which 
iterprinng manufacturer* published, in 1859,00 the thera- 
peutic use of oxygen, with a special view to popularize a method 
of preparing and administering the gas by the aid of an apparatus 
of hi* invention, which, for that matter, seemed to be sufficiently 
Ingenious, hut which has since been greatly improved, as we 
•haO demonstrate, in treating tin' subject, later on. 

In France, for some years, the cunitive properties of vital 
air have been freshly brought hack to notice by M. Hftten, and 
more especially by M. de La Passe ; but their meagre experience 
did not permit these authors to authentically establish their 
therapeutic points, 

Finally, the favorable results produced by compressed air, 
it seems bo us. reinstate oxygon, to some extent. The remark- 
able effects obtained by Junod, Berlin, and especially by the 
illustrious Lyonese physician, Dr. Pravaz, must he chiefly at- 
tributed to oxygen. In every instance, in fact, Pravaz, in bis 
remarkable work on compressed air, interposes oxygen as a 
powerful modifier of the organism. This gas evidently pene- 
trates in greater quantity into the circulating fluid in an in- 
dividual inclosed in a receiver of compressed air than in the 
tame individual when under the open sky. Far lie it from me 
deny the influence of compression itself. It certainly plays 
Mile; but hi our opinion, after attentively reading the 
irk of the Lyonese physician, the great influence of com- 
" air is evidently derived from a more extensive absorption 
of oxygen. Every reader will be convinced of this by studying 
re the physiological effects of vital air, and comparing 
m with those of compressed air. 
The summary of tiiis prolonged historical dissertation is 

Of all these efforts very little was permanent. Must we, 

therefore, admit that all these authorities, who have recognized 

and proved the good effects of the inhalation of oxygen on 

- as well as on others, have allowed themselves to be 

led into error { However ephemeral may have been the SUCOBSS 

" George Ftilli. London, 1859. 
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realized, attributable, no doubt, to a lack of more thorough and 
inure considerate perseverance, it is none the less evident to us. 
in spite of the neglect into which the remedy has fallen, that it 
possesses, in a therapeutic point of view, resources almost infi- 
nite, and a potency the most efficient. Is it necessary to let 
them sleep their eternal sleep, under the pretext that their re- 
sults have often failed of positLveness and accuracy ! Now that 
the science of diagnosis and of pathological anatomy hare made 
such progress, ought we to neglect a method of treatment nt 
once so easy and so energetic! We believe that we should 
at least attempt to examine anew all the tacts, some of which 
are almost marvelous, and see if there is not in this agent a 
valuable aid to the healing art. Sensible persons shall decide 
whether we have ourselves been deceived. 

II. PHYSIOLOGICAL ACTION OF OXYGEN. 

We have just seen, by an examination of the principal 
works touching the medical history of oxygen, how much me 
study of the physiological properties of this gas leaves to be 
desired. Some points of the subject have been treated sepa- 
rately, and in a more or less complete manner; but no work 
comprehending the whole subject lias yet been presented. Now, 
before we would apply oxygen to therapeutics we must make 
sure that it is assimilable; or. rather, whether by causing to be 
breathed an artificial atmosphere, more highly charged with 
oxygen than common air, it is possible to fix in the animal 
organism an appreciably greater proportion of this gas than is 
found to be absorbed during normal respiration. 

■Since, then, we are going to treat of the physiological 
action of oxygen, it is necessary, first, to particularize that WQ 
have not here an ordinary pharmaceutic substance, endowed 
with a special therapeutic virtue. We are in the presence of 
the vivifying element, /""■ excellence, the element >\ ir limit 
which organic metamorphosis, the eircnhis rital, as they say to- 
day, in Germany, is impossible. Atmospheric air may. in short, 
he considered as a solution nf oxygen, nf which nitrogen is 
simply the vehicle. Atmospheric nitrogen is not, howi n n, 
limited to this role in the organism. We shall see, on the con- 
trary, further on, that It serves another purpose; but this is si 
least its most apparent function. We conclude, then, that if 
oxygen is mingled with another gas endowed with almost negs> 



PHYSIOLOGICAL ACTION" OF OXYGEN, 



B] 



roil 



c properties, it is because nature intended to modify thus the 

active effects of the former. It follows that this state of dilu- 

is .ordinarily sufficient tor the perfect support of life. 

A thought, however, very naturally suggests itself to the 

id, :is to whether it is not feasible, in certain cases in which 

would seem desirable, to favor or accelerate the processes of 

Bsimilation and diaassimilation [constructive and destructive 

metamorphosis] of which oxygen is the prime promoter. This 

■ntingency having been admitted, is it possible to reach this 

;ult by increasing the quantity of oxygen which each inspt- 

tioti throws- into the circulating current! Some say yes, others 

y no. Count Morrozzo, Spallaozani, and Senuebicr, Allen, and 

Pepys hold to the affirmative; however, their experiments were 

UOt sufficiently conclusive, and are even considered defective by 

MM. Segnault and Rieset, who assert a contrary opinion, lint 

the experiments of these last authorities, are they exempt from 

all criticism ? For example, are we to believe that it is a matter 

of indifference that we compel an animal to remain motionless in 

a receiver during a longer or shorter period, in order to discover 

whether it exhales more carbonic acid when supplied with an 

uuusual quantity of oxygen 1 It does not exhale more carbonic 

acid suhly because it is motionless. It is just at the moment 

when the animal is removed from the receiver, saturated with 

.ygeu, and placed at liberty, that we should measure the quart- 

of carbonic acid exhaled, and we shall then find that it is 

lly more considerable than in the normal condition. Numer- 

experiments prove, in fact, that we are thus enabled to ao> 

ulate oxygen in the Organism, to a certain extent, and that 

rabundance finally passes off, after a certain interval, 

olving an increased production of carbonic acid. Moreover, 

we cause the animals thus superoxygenated to perish, we find, 

the autopsies, positive proofs of the accumulation of oxygen. 

Hence it is at this point that we note an important gap 

in the otherwise so remarkable labors of MM. Regnault and 

B ■ . 

Furthermore, our everyday experience teaches us that it 

"ble to thus superoxygenize the system, and this result is 

1, indirectly, by a number of methods. Exercise of all 

Ireah air, compressed air, — all these effect this result in a 

or less perfect manner. But since their mode of action is 

ptiblc of being interpreted very differently, direct experi- 
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mentation is absolutely indispensable in order to fully establish 
this fact, already partially demonstrated. Besides, Che whole 
question of therapeutic oxygen is involved in this inquiry; this 
is, in a measure, the key to the arch. Therefore we will pro- 
ceed to submit, with details, the experiments we have made is 
connection with this subject 

1. General Considerations. — Impressed with the impor- 
tance of bringing into bold relief this point, that we am came 

the organism toul'-^iirli itmrv o.rt/tjeu than it /v.r/'v* t/muiif/i nor- 
mal respiration, and at the same time for the purpose of better 
Btudying physiological phenomena which we have in some degree 
devetoped, we have caused animals which were suffering from 
wounds to respire oxygen, sometimes pure ami sometimes mixed 
with a certain proportion of air or of carbonic arid ; have in- 
jected the siime gas into the serous membranes, the cellular 
tissue, and into the veins; hnve placed animals in an atmos- 
phere composed exclusively of this gas; and finally, following 
so many others, have studied the action of vital air on the 
healthy man, as well as on individuals afflicted with either 
recenl or chronic wounds. Witness, then, for the sake of 
greater precision, the following series of experiments. In 
case of dogs, we have made in the axillary region a large 
wound involving the skin, the cellular tissue, and the pectoralis 
major muscle. These deep incisions, at the end of four or five 
days, were covered with granulations. Then the animal was 
caused to inhale an atmosphere of oxygen, either pure or mixed 
with a certain proportion of common air. In a very short time, 
as is proved by the following experiments, carefully conducted 
under our personal observation, by two pupils of the service, 
MM. Lavayase and Meric, both of whom were as earnest as tbev 
were intelligent, we observed a very remarkable vascularization 
of the whole wound, and at the same time noted a profuse 
seiOUS discharge from the abraded surface. If the experiment 
was prolonged minute ecchymoses were produced, as though the 
\\ hole wound had been pricked with fine points, or stimulated. 
Usually, after these experiments, the animals were lively, and 
after a short time the wound recovered its normal aspect 
These experiments do not leave any doubt in the mind. Oxygen 
unquestionably enters in greater quantity into the circulating 
fluid when it is respired pure, or mixed with but little air. The 
efflorescence of the wound, the serous exudation, and the minute 
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•chymoses abundantly prove this. But this physiological fact 
gilt !u I".' supplemented by a chemical analysis, which we are 
: prepared to perform. It is a question of determining the 
quantity of oxygen contained In the arterial blood of a dog in 
a normal state, and of subsequently rinding out, alter inhala- 
tions of oxygen, the increased quantity of this gas which the 
blood can contain. This experiment, under other conditions 
tuple, will surelj be made by some chemist, if. as we hope, 

Iygen snail in future take high rank in medical therapeutics. 
Kurt Experiment, — Respiration for seven minutes of a 
xture of equal parts of ait and oxygen. Ecchymotic patches; 
umlaut serous exudation. 
June 3d, at five minutes past ten o'clock, a terrier dog, 
ring an ulcer with gray edges and slightly rosy centre, was 
used to breathe a mixture of air and oxygen. Two niinut.es 
after this superoxygena ted respiration was established the wonnd 
became generally rosy. At the surlaee bright erchymotic spots 
appeared which subsequently gave rise to slight hemorrhage. 
Serum flowed profusely from the whole extent of the wound. 

aJ soon fw the hood, which covered the dog's head, was re- 
moved, and at the first inspirations of free air, the wound inime- 
changed its aspect. To the red tint succeeded ;i gray 
Color, and the siu'tiiee, lately possessed of a tine polish, became 

Ke and dry. One would liken it to a mirror on which one 
I breathed. 
Second Experiment, — Respiration of oxygen for six minutes 
I terriei dog which had an open wound at the level of the 
Hit. Bright efflorescence of the wound ; profuse flow of 
im. 
The wound of this animal was three days old ; it was but 
faintly red ; a very thin film of serum moistened its surface. 
The experiment began at ten minutes alter ten. May 
Two minutes after the dog began to breathe oxygen the 
ml showed a change. Little red points were ;it on© par* 
at the surface, resembling the markings noticed on the 
irface of the brain when the pia mater is removed. These red 
points spread over the surface, and soon gave (dace to a slight 
nsmoirhage. An abundant serous effusion occurred over the 
le extent of the wound. 

The respiration was slightly accelerated and the pulsation 
io heart was more rapid tliau ui the normal shite. At the 
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end of the experiment (ten o'clock and twenty minutes) the 
general condition of the dog was most satisfactory ; the edges 
of the wound were drv. 

Third Experiment. — Respiration of pure oxygen for twelve 
minutes— opening of the femoral vein. Xo modification in the 
color of the venous blood ; the temperature remains the same. 

On the 6th of June, at thirty-eight minutes past ten o'clock, 
the femoral vessels of a dog of medium size were laid bare, and 
a mercurial thermometer placed in the rectum, the temperature 
being 39 T ^° C. At the same time the dog was made to breathe 
pure oxygen by means of an ordinary hood. The femoral vein 
was opened ; the blood which escaped was of a deep black, nor 
was its color changed even at the end of the experiment (ten 
o'clock and fifty minutes). 

The dog made some deep inspirations, but did not display 
any movement indicating uneasiness. 

Throughout the experiment the thermometer fluctuated 
between 39 T V and 39 T y C. 

Fourth Experiment. — Respiration of pure oxygen for thir- 
teen minutes. Haemorrhage ; no elevation of temperature. 

The dog in this experiment had, five days previously, 
received two wounds. — one in the axilla, the other in the groin. 
His temperature was 39 T \ C C 

On the 10th of June, at seven minutes past ten, he was 
caused to breathe pure oxygen. At the end of two or three 
minutes the two wounds assumed an intense red color, and 
exuded considerable serum. On their surfaces little points could 
be discerned, red at first and afterward becoming slightly hemor- 
rhagic. At the end of the experiment the temperature indicated 
by the thermometer was practically the same as at the com- 
mencement. The general condition of the dog was very satis- 
factory. 

It follows from these experiments that oxygen which we 
cause to be respired by animals, whether in a pure state or mixed 
with a certain proportion of common air, produces invariably, 
in these wounds, the same phenomena, namely : — 

1. A much greater injection of the capillaries, which coa- 
lesce to form granulating surfaces. 

2. Increased exudation of serum and plastic lymph. 

3. Lastly, the formation of bloody ]>oints, eventuating in 
minute ecchymo>es. A fact not less interesting, which may 
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be deduced from those cxiieriments, is that the venous blood 
does not undergo, during the operation, any modification in 
color. Moreover, the temperature lias not been sensibly changed. 
\\ e have recovered the gas expired after the inhalation of pure 
oxygen, and have determined that it is composed of unusual 
quantities of oxygen and carbonic acid, the relative proportions 
of which were not determined. 

The foregoing experiments seem tons extremely important in 

a therapeutic point of view, since they demonstrate in a positive 

manner that the blood can he Buperoxygenatied, and that vital 

rcises a positive action on the (issues. For surgery this 

is a most important fact, of which we shall recognize the great 

utility when we treat of the influence which vital air exercises 
OH atonic ulcers of an unhealthy nature. 

The phenomena observed in ease of these animals have 
likewise explained to us why it was that the consumptives treated 
liy Chaptal, at first much pleased with the action of oxygen, 
later nn (bund their condition aggravated, especially if it was 
though! to make them breathe oxygen continuously for a con- 
siderable time." 

In these cases the pulmonary cavities of these unfortunate 
patients certainly became the centre of more active processes, 
following which were bloody expectorations and (ever; and, in 
addition to the phenomena which we have demonstrated in con* 
nsction with wounds produced in animals, we have found the 
tame in nloera of diseased people whom we have subjected to 
the use of oxygen. 

•2. Injection of Oxygen into the Cellular Tissue and 
MXXBRANES, — Oxygen may be injected into the cellular 
tissue, and also into the serous membranes of animals, with per- 
fect impunity. The results of our first attempts, made with 
the co-operation of M I.eeompte, were reported in 1859 in the 
(ft'iirrn/t'ti <!>■ MrihriiH'. Iii that, paper we not only 
lonstrated the harmlessness of injections of oxygen gas, but 
also studied the laws of their absorption. 
Oxygen brought into contact with the tissues is rapidly 
absorbed, since in about two hours and a half after the injection 
but very faint traces of the mixture can be recovered, whether 

• Our author Menu Ui hare, fur Lite moment, forgotten bow impure mi the 
. ' Ihsptal. Between free chlorine and mercurial vapora it i= not at ail 
mg« Ihil till! resulls wure ilisiistrous. — Trans. 
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Fifth Experiment.— On the 6th of August, 1863, at hair- 
past eight in the morning, I placed under experiment two robust 
and active rabbits, One of these rabbits remained in the appa- 
ratus an hour and three-quarters, alter which it was killed. The 
other remained in the apparatus, and died at the end of four- 
tees hours. When the animal wns removed from the apparatus 
it was ascertained that the atmosphere in which it had been 
immersed was still capable of rekindling ignited bodies [support- 
ing combustion]. 

The two rabbits placed in the apparatus were lively. They 
moved about with spirit, but soon alter became restless, and 
ended by being covered with perspiration. The animal n nich 
survived fourteen hours was quite damp. Both these rabbits 
manifested intense thirst, eagerly licking the drops of water 
which condensed on the glass sides of tiie apparatus. 

Let us note the necroscopic results. In order to estimate 
more accurately the effect of oxygen on the animals used in the 
experiment, we also killed a healthy and well-conditioned rabbit, 
and were tbus enabled to compare the viscera as well as the 
muscles of the last animal with those of the animals used in the 
experiment. Every one is familiar with the pale flesh of the 
rabbit and its want of vascularity. The internal organs, u the 
trachea, the mesentery, the alimentary canal, arc all normally 
oflly moderately vascular. 

Autopsy of the rabbit which had been kept an hour and 
three-quarters in an atmosphere of oxygen : — 

The muscles had a rosy color; the intercostal, the abdomi- 
nal, and the lumbar muscles, in particular, were all redder than 
normal. It appears that this red color is inherent in thr mus n- 
lar fibre itself, and is not due to the injection of the veins. After 
twenty-four hours the flesh was still redder and firmer. Blood 
taken from the vena: cava? and the jugulars retained the prop- 
erties of venous blood, and coagulated rapidly. Exposed to the 
air it assumed a lively, brilliant color. The small intestine and 
the mesentery were very vascular and of a decided red. One 
could trace the delicate arborescent ramifications, and could 
invariably distinguish veins from arteries. The kidneys and 
liver were hyperamic, but of all the organs the lungs and 
trachea were most vascular. On section of the lungs, i 
slices, arterial blood escaped. The nerve-centres presented noth- 
ing in particular, except a slight injection of their substance. 
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Autopsy of the rabbit dead after being confined in oxygen 
■ fourteen hours: — 

The lungs were of a bright red. and upon incision arterial 
■lumi escaped. The small intestine was also of a distinct red, 

. though its vessels bad been injected with vermilion. The 

•seels of the mesentery were very prominent Uy its trans- 
parency we could see a very great increase of vascularization, 

The kidneys and loins appeared also more vascular, especially 
tli'- kidneys. The heart was a more intense red. The vessels 
which ramify over its surfaces could be distinguished much more 
readily than in rase of the two other rabbits. The right heart 
Contained black clots, which distended its cavities. We com- 
pared the flesh of the lust rabbit with that of the first. It wits 
quite distinctly different in point of coloration : pale in one, very 

I luM in the other. The autopsy was made twelve honn after 
:iLh. 
We deemed it necessary to repent these experiments, be- 
nse of the remarkable contrasts which they present to those 
Bioughton. In substance, this author nays, in his eleventh 
nchuion: "In animals which have respired oxygen for a 
rtain time, arterial blood circulates in all the vessels, the entire 
mass of this liquid presenting, in fact, the brilliant red of arterial 
blood." 

tin order to verify this fact, whkh was in opposition to our 
rmer experiments, we made two new ones; 
six'!* F.j-fi-rhiifiit. — We inclosed a pigeon, a lien, and n 
bbit in our apparatus, rilled with oxygen. At the end of one 
hour and forty-five minutes' confinement we killed these animals. 
It was evident, at this time, in ease of the hen and the pigeon, 
that there was a decided injection of the muscular system, and 
especially of the thorax. The trunk veins of the neck and the 
Inferior vena cava were examined, and it, was noted that the 
«3 from these vessels retained its usual dark tint. 
Seventh Experiment. — We inclosed two rabbits in our appa- 
arged, as in every case, with oxygen. At half-past nine 
'clock we gave these animals some carrots to allay thirst. After 
i little time their respiration became very rapid, and finally 
Milling. The rabbits hopped about in a lively and disorderly 
Tiny shook themselves, and licked the liars attached 
< the sides of the cage. Alter eight hours' confinement in 
i one of them was removed and killed. When taken from 
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the apparatus it was found to be covered with perspiration, quite 
feeble, and somewhat stupid ; but its restoration to the free air 
for a few minutes revived it. 

Autopsy: The muscles, especially of the thorax, were of 
a decidedly florid color, instead of the usual dull white. Blood 
drawn from the jugular veins itnd from the venss cava- was tight 
purple, and coagulated slowly. The veins and arteries were 
perfectly distinct. The liver, the kidneys, the intestinal tube, 
especially the small intestine, were exceedingly vascular. The 
heart also contained red and liquid blood. The lungs were 
intensely red ; the blood oozing from them was a bright arterial 
red. The larynx and trachea were much injected. On ex- 
amining the intereartilaginous rings we discovered a tine exu- 
dation of mucus. 

The second rabbit lived sixteen hours in the atmosphere of 
oxygen. We verified the fact that at the moment when the 
animal was removed the gas which had served during the ' \- 
periment would still rekindle flame in an ignited body. We 
found in this ease, as in the preceding ones, a vascular engorge- 
ment and very remarkable development of the entire venous and 
arterial systems. This was the most prominent point in these 
experiments. It seemed as if the blood ma:-* Nad been Gingul&rl) 
augmented. The veins were uniformly more prominent and dis- 
tinct than the arteries, and presented a purple appearance. The 
venous blood appeared to us a little less dark. It reddened very 
quickly, as in the preceding experiments, on cx]>osnrc (o the air, 
and remained fluid for a long time. 

Our experiments, as any one can readily see, differ from 
those of Broughton, in this, that however long our animals 
remained under experiment, the venous ami arterial blood pre- 
served their usual distinct characteristics, But, as observed by 
Broughton, and even before him by Beddocs, the organs of 
annuals which have respired oxygen are generally quite vascular 
and turgescent One peculiarity on which lieddocs insisted, 
but which we have not verified, is the patches of inflam- 
mation, and the gangrene of the lungs, or rather, more pro|»- 
erlv, if the description of the condition of supcroxygcnated 
aniuials is carefully examined, it would lie found that the 
English author obtained the same crude results as we haw 
done, but that he has merely interpreted them in a different 
manner; that is to say, he thought he found inflammation and 
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gangrene, where he haii only congestion and some sanguineous 
effusion. 

•■ A cat was placed in a receiver that contained eighty per 
rent, of oxygen, and was permitted to breathe it for seventeen 
hours, after which it was killed, together with another eat which 
had breathed under normal conditions. 

" The lungs of the oxygenated cat were of a fine red color \ 
of the other they were pale. The contrast was most striking, 
whether they were insufflated' or not /" '/<-■ firet, the edge <•/' 
tube in/* mar/,-"/ ••■iih Utile livid patches, similar to those 
rved m gangrene. The pleura wasjbtmd in •< Hate of quite 
,'i/t'st mjiammatUm. The heart was a bright vermilion, 
l'he liver, the kidneys, the spleen, the blood-vessels of t lie 

netentery and of the bladder were of s pronounced red color. In 
he other eat. on the contrary, the heart was of a dark color. The 
liver, the kidneys, the spleen, and the hlood-vesscis in general 
.1 a bluish or purplish color. These cats were killed by being 
in water. 
" In the ease of the first cat. the heart promptly re- 
led tn stimulation applied to it. The spontaneous con- 
ations (if the auricles and ventricles were rapid, and ihey 
iTBtated, with slight diminution in frequency and force, tin 
nore than half an hour. At the end of an hour they had 
tirely ceased. 

■ In the other the irritability of the heart was from the first 
iiibtt'ul. On opening the pericardium, nearly half an hom- 
er the removal of the sternum, the movements of the heart 
■a me very apparent, and they persisted for more than an hour 
let the opening of the thorax. 

L In another series of experiments we caused a rabbit to 
breathe, for fifteen minutes, in a mixture of three parts oxygen 
and one part common air, and killed it at the same time with 
another rabbit of the same size. In the oxygenated nihhit, 
neither the vena cava nor the blood contained in it appeared 
redder than in tin' normal slate; but the blood of the oxygen- 
ated rabbit coagulated more rapidly, anil the liver was also of a 
color than usual. 
" Two rabbits of equal size were likewise killed in our pres- 
'. One of the two had heen kept for a quarter of an hour 
i atmosphere of pure oxygen. In this particular ease neither 
i-eius nor the blood were positively redder than in the normal 
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condition. Coagulation, however, was, as in the former experi- 
ment, more rapid, afiil the elot was firmer. 

"On the borders of the lung of the oxygenated rabbit we 
noted red patches analogous to those which had appeared m 
animals a long time confined in oxygen, and which I had be- 
lieved to be points of inflammation. The tight auricle and ven- 
tricle presented evidences of a much more decided irritability, as 
did also the diaphragm and intercostal muscles."* 

It may be objected that in our experiments the animals 

which succumbed after fourteen or sixteen hours' confinement in 

Oxygen were dead from changes that the new atmosphere in 
which they had been placed bad undergone, by the exhalation of 
carbonic acid. To this we reply, first, that augmentation, apparent 
or real, of the blood mass existed also in a very marked i 
in animals which we killed alter a confinement of an hour and 
forty-five minutes in an atmosphere of oxygen, or alter several 
hours, and in these latter rases the carbonic acid seemed to (jftve 

had a marked effect; second, that the air in which our rabbits died 
was still capable of re-igniting burning bodies, which proves that 
it had been but little modified, It would have cleared up this 
question could we have anahzed the remaining g&ies , mid 
happily this lias since been done by men who are competent in 

such mattens, — MM. Etegnaulfcand Uieset. 

We quote what these eminent men say:f "We have 

never observed that animals experienced the least uneasiness 

these atmospheres very rich in oxygen. Their respiration does 
not appear to be in the least embarrassed even at the end. The 
receiver, in fact, contained more oxygen at the end of the exjteri- 
ment than ordinary air contains ; and the great quantity of car- 
bonic acid which accumulated did not seem to produce untoward 
effects. The animals removed from the receiver have been m 
good condition, and soon regained their complete functions." 

Further on (j>age 40'2) they add : " The presence of ihe 
small quantity of carbonic acid did not in any manner in 
with respiration, since we assured ourselves that animal- mag 
remain for a long time, without manifesting any uneasiness, m 
an atmosphere containing more than one-half its volume of car- 
bonic acid, provided this atmosphere contains a sufficient pro- 

* Ti.ilil.ii->' ('Vinsid.. elf., 3d eil,. pnrl i. p. 14 ft ttq. 

t CI if mil-ill Hi- scare Ins mi the Kes|>tnitiim ol' Animals of Various Kilnts 
(Annates lie Cliiiu. el de I'l.v-.. xxvi, p. 308. 1B40J. 
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ortiou of oxygen." [It will he noticed that in all the experi- 

i of our author no account is taken. uf the presence of 

sadly ptomaines in these closed receivers. It is the presence 

these subtle agents that proves fatal, not the absence of 

tygen nor the presence of carbonic acid. — Trans.] 

Finally, in order to determine the action of oxygen on the 

organism, and its entrance into the blood in greater quantity, 

Beddoes made b series of very ingenious experiments vrhiefa we 

will report in full. The reasoning of the English physician is 

a follows: If oxygen enters in greater quantity into the circu- 

iition, since it is the element which supports life, it follows that 

i animal which has respired it for some time will better resist 

■ tendency to death from asphyxia than one which has not 

•spired it. Experiment has completely confirmed this. 

Eighth Experiment. — "Two kittens, which we will desig- 
nate C and D, in like condition, of the same size, and appar- 
ntly of the same vigor, were plunged into water at lb 

taunt, and were kept there until they had Inst consciousness, 

nl woe completely asphyxiated. C had previously been con- 
ned for twenty minutes in ;i mixture of two parts pure oxygen, 
■lived from manganese, and one-third atmospheric air. Care 
had been taken to introduce into the receiver Iron, time to time 
■ fresh portion of oxygen, so that the contained air should be 
constantly more high!) oxygenated than common air. This we 
made sure of by plunging into it a lighted taper, of which the 
flame, in consequence of this excess of oxygen, became much 
more fierce and brilliant. 1) had breathed only atmospheric air. 
On removing them from the water we could still perceive in both 
a slight movement of the lower jaw. At the end of a minute 
Bad B half C arose and began to walk, at first totteringly, but 
W ry Boon as well as usual. The apparent death of I) continued 
much longer. It lasted fifteen minutes, at the end of \. Inch 

t the animal arose, but soon tumbled over again and actually 

died the ucxt day. C was. on the contrary, full of lile and 
health." 

This experiment was repeated many times, and always with 
a similar result, no matter how diverse the circumstances. When 
the animals which had ben overcome were both fully recovered 
we reversed the experiment, oxygenating the one that had not 
(urn. The results were always the same. The oxygenated 
animal, whichever it was, always showed the most vitality. 
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Its movements in the water were more lively; if. lost conscious- 
ness mote tardily, and recovered much more surely and more 
promptly. 

Xiiif/i Experiment. — "Two dogs, E and F. were drowned, 
not in water, but in hydrogen or inflammable air, which, 
being a non-respirable fluid, causes the death of an animal 
plunged into it, the same as water. E had been previously 
superoxygenated, during ten minutes, in a mixture of two porta 
pure oxygen and one part common air. F had not been bo 
prepared. F was at first very much excited. At the end of 
five minutes he lay un his side scarcely breathing. At the end 
of twelve minutes he did not breathe at all. K was perfectly 
quiet from the start, lying on his belly, bead between bis paws, 
and muzzle resting on the bottom of the vessel. Prom the 

first moment he breathed only rarely, and during the last rfi 
minutes he did not breathe at all. lie was believed l,o be dead, 
but scarcely had he been removed from the receiver when lie 
began to cry, shook himself, soon walked, and completely 
recovered. F on the contrary was dead; and neither by the 
heat to which we exposed him by placing him before the tire, 
nor by a current of oxygen which we directed to his mouth, nor 
by any other means could we restore htm to lite. 

"Two other dogs of a similar condition, (i and H. after 
having respired for the same Length .of time, in two separate re- 
ceiver*, a mixture of two-thirds atmospheric air, with, for < i. one- 
third oxygen, and for II. one-third hydrogen, were both at the 
same instant plunged into tepid water until both were asphyx- 
iated, (i appeared to be but slightly affected and soon revived. 
II. un the contrary, remained for a long time without movement 
Oxygen, which we caused him to breathe, had a marked effect 
in connection with his resuscitation. 

" In this connection, can we not deduce an important lestOD 
from this experiment, with reference to the resuscitation of 
drowned persons! And, since oxygen can be keji! intact 
months or even years in well-stoppered receivers, should \\e not, 
in places designated to supply help to drowned persons, always 
keep nn hand several flasks (or cylinders) of it to restore 

respiration 1" 

We lane just seen that animals which have been caused to 

breathe oxygen better resisl asphyxiation than those which have 
not breathed it. Hut observe another experiment, quite as 
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interesting as those ■■hint. Beddoes desired to know whether 
animals which had inhaled oxygen could better resist the action 
of cold than those which had not inhaled it. In order to deter- 
mine this tact he inclosed a rabbit which hud not breathed 
in an apparatus surrounded by b refrigerating mixture. 
i rabbit, which had breathed oxygen tor a given time, 
toed in a similar condition. Now, the one which had 
breathed oxygen survived the experiment, while the other one 
.|inrU\ succumbed. This experiment is also more interesting 
because it proves the influence of oxygen upon vital resistance, 
notwithstanding the Pact that the annual temperature was not at 
nil increased during these tests. 

Two very positive tacts are deducible from these experi- 
t-:— 

The apparent increase of the volume of the blood under 
the influence of oxygen inhalations. Whoever will repeat the 
same experiments we have made with rabbits will be struck by 
the eviscerated development which the sanguinary element 
■ ea rns to undergo in the animal experimented on, compared 
with another animal killed for purposes of comparison. To 
explain this fact, which equally impressed Beddoes, it is abso- 
lutely necessary to admit that there arc in the blood histogeiictie 
< foments. These elements are. in all probability, tiie white cor* 
pttscles of the blood, or leucocytes, which are in a state of tran- 
sition into red corpuscles. Whatever explanation may be 
given of this fact, it exists, and the first time we demonstrated 
it it forcibly impressed as. 

b. The second fact, which is but a sequence of the first, is 
-'■rated vascular development in the muscles, observed 
iii rabbits and birds on which we experimented. It serves more 
ami mere w~ an experimental corroboration of that discovery of 
1 i. to wit, that under the influence of muscular con- 

tractions the absorption of oxygen may be more than doubled 
during the act of respiration. The muscles, in fact, appro- 
priate a large quantity of oxygen, us we have already shown. 

4. INJECTION OF OXTGEN INTO TIIE VENOUS SYSTEM. — We 

have indulged in a large number of experiments for the sake 

rmining the influence of oxygen introduced directly 

intu the circulation. Our experiments have been particularly 

Bisected to the venous system, and, after the example of Nysten, 
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who observed the utmost thoroughness in his investigations, we 
became convinced that it was possible, by injecting small quan- 
tities of the gas at ii time, to cause a considerable quantity of 
oxygen to enter into the circulating current without causing 
serious trouble to the functions. The pulsations of the heart 
became more frequent, as occurs when small quantities i 
mon air are injected. But if", instead of introducing small quan- 
tities of oxygen at a time, we inject it quite suddenly, or if the 
quantity be increased, the animal cries out, rolls over, and at the 
same time there occurs a relaxation of the sphincters, and death 
follows, as when we inject too great a quantity of air. In these 
cases there was found dilatation of the right cavities of the heart, 
which were filled with a bright-red bloody froth. If we trace 
tins froth through the branches of the pulmonary artery it is 
found for sum.- distance, but very soon after reaching tin- lust 
bronchia] branches we find nothing of it. There is then, in 
these cases, a two-fold cause of death : 1st. The distention of the 
right cavities of the heart, as clearly seen by Nysten, and on 
which Anmssat so strongly insists. 2d. The impossibility of this 
blood-froth passing through the pulmonary artery, a phenomenon 
more particularly pointed out by M. Merrier. Air, like oxygen, 
then, in these experiments, kills only mechanically, not chemi- 
cally. In making these investigations, we wished to determine 
to what extent it was possible to resuscitate animals, stunned in 
any manner, by a prompt injection of oxygen or air. The re- 
sults ill' our experiments were the same with oxygen and with 
air; that is tu say, every time we injected moderate quantities 
of oxygen at B time, we could overcome the accident, either by 
the aid of electric currents, or preferably by inducing artificial 
respiration by alternate pressure upon the abdominal and the 
thoracic walls. By thus arousing the phenomena of life, time 

is given to the blood to dissolve to some extent the excess 
of oxygen which may he introduced into the heart. To rtcOO- 
push this result, ii is necessarj that the heart shall not be dh> 
tended by too large a quantity of vital air, without which 
precaution death is inevitable and nothing can avert it Nysten 
concluded from these experiments that oxygen, aside from its 
physical influence on the heart, had no effect on the arterial 
blood, — no more, we add, than on the venous blood, U M 
propose to demonstrate. 

But did this establish the fact that vital air, introduced into 
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the circulation, has no action on the organism, and that nothing 
oao prove its presence 1 

Since wounds act as a minor in which the disorders of the 

ra arc reflected with sufficient fidelity, we thought they 

Id serve us in studying the influence which oxygen exercises 

the capillary circulation, and in understanding the nature oi' 

the office this agent is required to perform in the organism. 

It is evidently in the capillary circulation that the intricate 
phenomena of nutrition are accomplished. Now. if we can 
avail ourselves of the transition of vital air in the course of the 
iv vessels which form the " proud flesh " of a wound, it 
mil Ik* possible for us to comprehend the role which oxygen 
plays in the economy when it is introduced into the circulation, 
even although the venous system which has received it. has imi, 
under the eye of the observer, undergone any appreciable ruodi- 

This we have observed in dogs on which we have produced 

ounds. We injected, slowly, by the jugular rein, ■■> certain 

quantity of oxygen, using very small quantities at a time, in order 

the blood time to absorb it. Each injection was followed 

by mi interval of rest long enough to permit the animal to re- 

COVez from the momentary agitation caused by the operation. 

Il goes without saying that the quantity should be proportionate 

tn the vigor of the animal. After a certain number of injections 

we -aw the wound redden, a serous exudation appeared, and 

petechus were apparent on the surface of the ulcer. 

This fact we have shown to be very important in a physiological 

and practical point of view, since it demonstrates that oxygen, 

thus injected with due precaution into the venous blood, re- 

Bnina wholly or partly fixed in the circulatory system, and that 

:<it rejected, immediately, by the act of respiration. "We 

i ■. further on, to what extent we have further investigated 

in animals the point in question. 

In injecting a definite quantity of oxygen into the jugular, 
or into the crural vein, we have been struck by one thing; it is 
"iat the venous blood, to the extent that it has not been mixed 
the right cavities of the heart, does not change its color in 
» least. We have thought this was due to the small quantity 
i which we inject .-d. In order to more carefully inves- 
ts point we injected a large quantity of oxygen, either 
■ough the inferior vena cava, reaching it below the liver, or 
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through the portal vein, and we have found that no matter what 
quantity we injected we could not make the venous blood lose 
its character; and that the hitler could absorb very large quanti- 
fies of vital air without interfering with the functions of the 
heart or causing death. 

But the capital fact of these experiments, in a therapeutic 
point of view, is that a small quantity of oxygen introduced 
into the circulation makes a sensible impression on a wound or 
ulcer in case of any animal under experiment 

Truth Experiment. — Injection or oxygen into the jugular. 
Death in forty-five seconds; Mood from the li.^ht heart and pul- 
monary artery red and frothy. ■ 

May 25th, at thirty-one minutes past ten o'clock, oxygen 
was injected into the jugular vein of a dog of medium Size, 
having AH ulcer. During the first thirty seconds the dog pre- 
sented no abnormal symptoms. Fifteen seconds later a gurgling 
noise was heard, resulting from the mingling of gas and blood, 
and almost immediately the animal uttered a plaintive cry, hii 
respiration became embarrassed, and he died. No change was 
apparent in the vicinity of the wound. 

Autopsy; Contraction of the auricles. 

The right auricle and right ventricle, the pulmonary arterj 
and its immediate branches were Hushed with red and foaming 
blood. At the level of the right auriculo-ventriculol orifice, ana 
on the tricuspid valve, we found a fibrinous clot of inconsider- 
able density. Electricity caused energetic contractions in the 
involuntary muscles. The heart was insensible to this stimu- 
lant. 

Eleventh Experiment. — Injection of eighty cubic centimetres 
of oxygen through the jugular. Ecchymoses and an exi 
of serous fluid from the surface of the ulcer ; aspbj xiatii 
a retum to life, through artificial respiration. Duration of the 
experiments, fifteen minutes. 

The dog under experiment was of medium size. He had, 
opposite the axilla, a wound three days old. 

May 29th, at fifteen minutes past ten o'clock, we injected 
oxygen into the jugular vein. At the end of three minutes the 
animal was uneasy and uttered cries. At the same time there 
was heard in the precordial region a peculiar chopping sound. 
The respiration was labored, the sounds of the heart abrupt; 
the stop-cock was turned off. At the end of two minutes, moM 
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. injected. At this moment the ear, applied to the pre- 
nliiil region, perceived a distant blowing sound which re- 
ia in speak, the sound of a turning lathe in motion. 
The iv out id assumed an intensely red color; its surface was 
died with eccbymotic points and covered with an abundant 
diu exudation. 

We continued the injection of oxygen, but after a few 
omenta the dog loll as if struck by lightning. However, we 
■ i in resuscitating him, alter practicing artificial respira- 

,011 (ten o'clock and thirty minutes). 

'!'"■, if/!, Experiment. — Injection of oxygen into the jugular 
f a dug which bad an ulcer at the level of the axilla. Ecchy* 
otic spots; serous exudation on the surface of the wound. 

The 14th of May. at ten minutes past ten. we injected 
ygen into the jugular vein of a terrier dog, of good si/e, 
B livid and palish ulcer at the level of the pectoraUs 
tajor. 

The wound changed appearance at the end often minutes. 

t became rosj ; BOme reddish points appeared upon its surface; 

mutations became more apparent, and a perceptible quantity 

serous fluid exuded from all parts of it During the first 

or minutes respiration was regular, then it became profound 

1 labored. The stop-cock was now turned oft*. 

Altera minute and a half of interruption, communication 

1 re-established between the jugular and the oxygen reservoir. 

.on the wound became a brilliant red, and on its surface little 

chytnotic patches appeared. During (his second part of the 

experiment the dog showed neither agitation nor restlessness. 

The experiment ended at twenty minutes past ten o'd ick. 

sted, therefore, twelve minutes. 
TMrtemth Experiment. — Injection of two hundred cubic 
tltimetres of oxygen by the crural Vein. Death. 

Autopsy: Blood in the right auricle a vermilion red. 
The 2'A1 of June, at twenty minutes past ten, we injected 
r the crural vein one hundred and fifty cubic centimetres of 
at two separate operations, with an interval of five 
Heart sounds very frequent. 
At thirty-four minutes past ten, fifty cubic centimetres of 
gas. Respiration accelerated. The dog uttered a cry 
I died. 
Immediate autopsy. The right auricle contracted, showing 
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by transmitted light a vermilion-red color. The anterior jugular 
was opened ami a large quantity of gas escaped, mixed with 
some fluid ; nevertheless, it is questioned whether the gas had 
traversed the entire circulation, and whether the animal did not 
die from interference with the heart. Impelled by this idea, we 
opened the brain and found marked congestion, no gas. It is 
allowable, therefore, to assume that (he gas found in the jugular 
had regurgitated into this vein, under the influence of the con- 
traction of the auricle. 

The right auricle was Ibund distended by gas. Not a 
single bubble of gas was found in the left auricle, or in the aorta. 

The liver and kidneys presented, on section, fluid blood. 
mixed with a considerable quantity of gas. 

Fourteenth Experiment. — Injection, within thirty minutes. 
of nine hundred and twenty-one cubic centimetres of oxygen by 
the portal vein. No cardiac symptoms. 

The 17th of June, at twenty-five minutes past ten, we 
opened the right side of a medium-sized dog and exposed the 
portal vein. We injected, through this vein, at ten different 
operations, with an interval of three minutes between, nine 
hundred and twenty-one cubic centimetres of oxygen. 

During the entire experiment the dog showed no imaaajnesft 
On auscultation we discovered an intense blowing souud, rCBCBV 
bling the noise of a locomotive. 

At fifty-four minutes past ten we opened both sides of the 
thorax. The heart was seen to heat in an irregular and jerky 
manner. We made a final injection into the portal vein (the 
animal still living), and the noise of the arrival of th) 
the heart was heard at some distance. The dog was not quite 
dead ; the eye still retained slight sensibility. Some minutes 
later the animal succumbed. 

Autopsy the following day. Upon making an incision into 
the liver a frothy and quite fluid blood freely exuded. Wfl 
found no gas in the inferior vena cava nor in the right auricle, 
which contained very dark blood. 

Fifteenth Experiment. — Injection, within forty-five minutes. 
of eighteen hundred cubic centimetres by the portal vein. In- 
tense redness of the spleen. Injection of the intestinal capilla- 
ries. Frothy blood in the abdominal aorta. 

The 23d of June, at a quarter past ten, we injected, at 
twelve operations, observing four-minute intervals, one hundred 
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am! fifty cubic centimetres of oxygen through the portal vein of 
ji dog of snail size. The animal bore the injections without 
disturbance. 

The spleen presented an intensely red color. When 
crushed between the fingers a distinct crepitation was perceived. 
The intestines were intensely injected, even to their remotest 
capillary brunches. Suggillations between the folds of the 
omentum. 

The veins were brown in color, and contained some gas, 
which was seen to traverse their walls. Opening one of these 
veins, fluid and frothy blood escaped. 

At the end of the experiment (eleven hours) we opened the 
;t and the dog succumbed, almost instantly. The abdominal 
t:i was opened, and from it frothy blood escaped; which 
r?ei that the gas had traversed the pulmonary circulation 
itliout having been completely exhaled through the pulmonary 
liice. 

Si.r/>:'-i//h Bxperimmt. — Introduction of six hundred cable 
timrtivs nl' oxygen by the inferior vena cava. Injection of 
tin- intestinal capillaries. Death. 
June 20th, at a quarter past ten, by means of a syringe of 
the capacity of one hundred and fifty cubic centimetres, we 
injected oxygen gas through the inferior vena cava, in ease of a 
\ igozsua dog of good size. At the instant of making the 
injection the ear was applied to the chest-walls and detected the 
peculiar blowing sound resulting from the mingling of gas and 
blood. 

During this experiment we could detect strange phenomena 
<m the part of the intestinal circulation. All the capillaries 
were injected, All the little vessels situated between the folds 
of the omentum and on the convex surface of the intestine 
formed a beautiful plexus, closely knitted together. At the 
- iim lime suggillations could be seen between the layers of the 
omentum. All the caprllarics were of the color of arterial 
blood. The last injection having been forced in without inter- 
iption, and, so to speak, at a single stroke, the pulsation of the 
at first verv rapid, was suddenly suspended. Respiration 
un' anxious, then profound and infrequent, and the dog 
combed. Instantly the thoracic cavity was opened, showing 
contractions of the right auricle ; those of the right ventricle 
could hardly be perceived. The vena cava below the heart was 
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distended by gas to at least five or six centimetres ; the blood of 
the right auricle was brilliant red ; lungs intensely red. 

A fact which struck us, and to which we recall attention in 
concluding this chapter, was the scarleUred coloration which 
the spleen assumed, on injecting oxygen by the porta] vein, while 
all the other viscera retained their normal color. This expen- 
ment deserves to he repeated, since by studying the condition of 
the blood which circulates in the spleen both before and after the 
experiment, perhaps a corner of the veil could be raised which 
prevents us from discovering the functions of that organ. The 
Splenic organ was not only injected, but had become firm, volu- 
minous, and greatly distended. Them experiments [apparently 
— Trans.] demonstrate that the spleen is •< creative organ for the 
blood-corpuscles, andthat the fuller await, hi some manner, merely 
a final 'contact irilli oxygen iii order to complrtf th'ir erohttion. On 
the other hand, if we take account of the exaggerated vascular- 
ization presented by the abdominal viscera, when penetrated by 
a current of oxygen, we shall readily reach the conclusion that 
oxygen not only vivifies the blood-globules, at the same time 
inducing the exhalation of carbonic acid, hut that, more than 
this carried to the heart of the organism, it stimulates the devel- 
opment or organization of the various elements which should 
co-operate in the formation of the blood-globules. The exag- 
gerated development of vascularization in all the viscera proves 
that the creative or reparative elements of blood are everywhere 
present, and that in the spleen they reach the most advanced 
stage of their evolution, since there the hit**! can assume its a r- 
minon color utWtont having previously undergone the injluenet 
of passage through tin' hatgs, 

[The italics are mine. — TRANS.] 

5. Physiologic a i. Effects of Oxygen by Inhalation. — 
When we re-read what Priestley, lngen-liousz, Bcddocs, and 
so many others have written upon the effects produced by oxygen 
respired in a state of health, we have reason to be astonished, not 
only that it should have been abandoned as it curative means, 
but that it should have been treated as a dangerous gas, hn ause 
of its activity in chemical combustion. It is true that th 
vailing theory upon pulmonary chemical phenomena, si 
Lavoisier assumed, have contributed not a little toward 
to oxygen its incendiary reputation. Not that, under o 
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circumstances, for example, in the presence of a tendency to an 

inflammatory state, this gas may not give rise to accident*. In 

bet, Inter on, we will surest contra-hidicatious for the cmploy- 

ient of oxygen, But it one really desires to set the opinion 

* the authors above cited, to all those who have, either volun- 

arily or upon our advice, prescribed, or themselves respired this 

A9 ; it', in short, our personal experience can add any weight to 

Tirmation, one will be convinced ef the harmlessness of 

Kygen respired intelligently, ill reasonable doses. This fart is 

■ ir] important, since this gas has, therefore, this advantage over 

majority of therapeutic, agents, — that it can be used, with 

i«')i discretion, without any danger of serious accidents; and 

since, in uur opinion, it is destined to render important service, 

lUinlv u very remarkable property, and one which it is 

nportant to note. 

When one can breathe with impunity fifteen to thirty litres 
of oxygen, we cannot undersland the apprehensions concerning 
it, expressed by various chemists and physiologists. Not only 
have we many times repeatedly respired this quantity without the 
(convenience, but our friends, l>rs. Foley and St. Yd. have 
followed our example. The pupils, already named, and others 
b;ive alike inhaled this agent without ex|>criciiciiig any hut 
transient phenomena. We have already caused a large number 
of invalids to inhale oxygen. Not one of them who has been 
objected to the action of this vital air, within the limit of ten 
it thirty litres, has experienced the slightest inconvenience. We 
dwell on this lint in order to reassure persons who are timorous 
rith regard to new agents. 

We will describe the usual phenomena produced by oxygen, 
iorewiirninii the reader that all individuals do not experience the 
.ime impressions. There are even some who ex]>erience little 
r no sensation. This evidently depends upon the idiosyncrasy 
r the subjects and their state of health. To proceed more 
ii ally, we "ill study the action of vital air, taking each 
unction by itself. This done, we will give the particular sen- 
of numerous persons who have studied the action of this 
pnt in a thorough and circumstantial manner. 

The first inhalations of oxygen sometimes occasion a slight 
■ of warmth in the mouth, which extends to the larynx 
interior of the chest. — a sensation more agreeable than 
wise ; at least, this is what we have experienced. IJeddoes 
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claimed to have experienced a burning sensation in the chest, — a 
phenomenon complained of by no other that we know of, to tlmt 
degree. This warmth diffuses itself throughout the hypogas- 
trium, but disappears in a few moments after one ceases to inhale 
the oxygen. Nor must we at any time forget that tins sensation 
may be wanting, or it may be intensified by a morbid condition 
of the respiratory passages. This follows from facts observed by 
physicians of the last century, who had at times inconsiderately 
administered this gas in the treatment of phthisis. The pulse 
at the moment of the entrance of vital air usually rises.* The 
pulsations may increase from four to twenty and upward, and 
also become more firm; hut this phenomenon does not last 
long, hi some cases the pulse does not increase in frequency, 
or even undergoes a Blight diminution; but the phenomenon 
which has been observed as most constant is the firmness 
of the pulse-heat. Many experience, during the inhalation of 
vital air, a sensation of warmth of the skin and a tendency H 
perspiration. The effects upon the senses, as regards the cen- 
tral nervous system, are scarcely noticeable. One may be occa- 
sionally .slightly intoxicated, and nervous persons experience I 
sensation of tingling at the finger-ends, and of slight agitation . 
others a feeling of gayety; while others feel a very remarkable 
necessity for muscular activity. This we have ourselves ob- 
served in sevrral experiments, and at the same time a sort of 
constriction in the temporal region. Certain subjects have com- 
plained of more or less acute pains in the course of various 
branches of the trifacial nerve, such as the supraorbital, the 
infraorbital, and the temporal. 

On the part of the digestive functions we would call atten- 
tion to a very important and quite general fact, — the develop- 
ment of the appetite. The majority of invalid'-, to whom m 
have administered this agent, have almost all experienced, at 
the end of a few days, this need of reparation, as indicated by 
the appetite. This is an important point, since it indicates wliat 
ii being accomplished in the heart of an organism of which 
the blood has been better oxygenated, — a phenomenon accom- 
panying reconstructive metamorphosis. Beddoes, and all thon 
who, like him, have employed oxygen, have been struck bj tin- 

* A long iind varied experience does not no mi bom It' this assertion. Al- 
ii »li l Hi- cffW'l on t!i« pulse vnries to sntnc extent, oxyiren utmost itivjirislilj 

slows and decidedly slrc.i.'theuB a weak and uuualinally rapid one. — Than* 
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remarkable influence-on ttic digestive function ; but minds wholly 
occupied with the treatment of phthisis have not sufficiently 
comprehended what conclusion should be drawn from this in- 
Viiluable notion of oxygen toward the reconstruction of an en- 
feebled organism, Caillens, however, our of the first to pre- 

•ribt; vital air in phthisis, very clearly saw that it in bul b§ 
storing the vital eiivryiea that thi* yas acts as a curatin 

Praviiz, in his remarkable work on compressed air, insisted 
every case on the reconstructive action of this agent. But jf 
reflect that whatever is employed with a subject may seem to 
dominant in its influence, it will be easy to understand that, 
the complex effect produced by compressed air, oxygen is the 
ive and reconstructive agent, par excellence. As bearing on 
is point we cannot too highly recommend the reading of the 
remarkable work of the Lyonese physician. 

We have sought to discover the influence of oxygen as 
ards other functions of the economy, especially as to the secre* 
In this direction nothing important has impressed us. In 
kind of experiments it is necessary to guard against those 
TV.ms natures possessing a lively imagination, and more or less 
avidity for that which is marvelous; also against those who 
answer affirmatively every question which is addressed to them 
this subject. Again, to avoid errors with patients as much 
possible, we have concealed the name of the agent, and espc- 
lly the cud sought In regard to the action of oxygen on 
lorbid phenomena, that is a question which we will study 
later on. 

Upon the whole, oxygen respired in proper proportions 
manifesto, in some way, properties essential and special toward 
the subject under experiment. We have just given, in a gen- 
em] way, the sensations experienced by us, and by invalids sub- 
jected to the action of vital air. Here we have, in addition, 
V. lie La Passe, who lias studied the effects of oxygen on 
self, reports: — 

In 1843, the author of this work demonstrated, by ex- 

ments on himself, that a person can live many hours in an 

osphere strongly saturated with oxygen, without experiencing 

tnptoms than a vast increase of vitality ; and he 

d in relieving himself of an atrocious migraine by 

fretjuent use of oxygen inhalations. Numerous others, 
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suffering from neuralgia and chronic affections of the respiratory 
passages, have been relieved and finally cured by the BRUM 



Further on (page 143) the author adds : — 

" Acceleration of the pulse follows, at the rate of about 
ten pulsations per minute. Tliis symptom persists for nearly :m 
hour alter the experiment. Acceleration of the digestive function 
and astonishingly marked increase in the appetite ; general sen- 
sation of strength and well-being, and quite characteristic 
freedom in the respiratory function." 

Still further on (page 151 ) he says: — 

" If, during the heat of July or August, you confine your- 
self, as did the author of this work, at Naples, in a Little room 
or closet, hermetically sealed, you will experience a sensation of 
oppression and insupportable prostration; you will be bathed in 
perspiration; you will smother. Introduce then & current of 
oxygen, mixed with balsamic vapors; inhale large whiffs of 
the gas; let the excess of it diffuse itself in the apartment, and 
at once you will breathe freely, perspiration will be arrested, and 
you will experience a general sensation of vigor and well-being. 
You will even be able to remain many hours in this little apart- 
Blent, provided you have taken care to place beside you a rend 
containing lime and potash, to absorb the carbonic acid con- 
tained in your emanations. You will emerge from this sweating* 
room, fresh, hearty, and with an excellent appetite, and the en-u- 
ing night you will sleep a profound and peaceful sleep." 

We have just noted, without any preconceived theory, the 
phenomena observed by persons who have breathed vital air, It 
is important, at this point, to compare these same effects with 
those of compressed air. Yet, in making this comparison, it 
will be necessary to set aside the physical phenomena produced' 
by compressed air. The latter, in fact, may prove competent to 
play an important rfile in medico-chirurgical therapeutics. But 
it is evident that the most important phenomena which we are 
called upon to notice in the action of compressed air are the 
chemical, as well as the physiological, phenomena. Thi 
especially the phenomena which we wish to revert to in outer 
to compare them with those which follow the respiration of 
oxygen. Note how Pravaz expresses himself in his work (page 
102) :— 

* Essai eur la Conservation de In Vie. par M. Uc La Passe, p. 141. Paris. 1838. 
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" This is the place to call attention to the contrast presented 
by the appetences and the needs ol' the economy as regards the 
alimentary regimen when a man respires in a ratified atmos- 
phere, as that of high mountain regions, or in a very dense 
atmosphere, like that of a diving-l>ell. If, in the first case, tile 
appetite is wanting, if azotized substances or spirituous liquors 
are rejected with disgust and become prejudicial, in the second 
the consumption of ibod is not only more considerable, but also 
tin aliments must be selected from those which contain, in a 
givea hulk, more nitrogen and more carbon. Under the diving- 
bell the workmen do not perform more difficult labors than 
workmen who operate in free air. It is not, therefore, Ehegzeat 
outlay ol' strength which induces the extreme exhaustion of 
which they complain after remaining some hours in compressed 
uir; but, the absorption of oxygen being far greater, tissue meta- 
morphosis becomes much more rapid. It is to restore a pari "I' 
lie excessive waste caused by this acceleration that divers need 
. consume more nitrogen in their Ibod than they have been 
gDStomed to select (eggs, flesh, fish, tea, etc); and, in addition, 
in order to check the too rapid progress of destructive metamor- 
phosis, they have instinctively had recourse to the use of sub- 
wbich Liebig has classified under the name of respira- 
tory food (licer, alcohol). Therapeutic induction should utilize 
ihe foregoing physiological observation; and we will show, in 
iact, further on, what a lertile source hygiene and organoplasty 
-an find in the activity which compressed air imparts to the 
r ess of organic renovation." 
A little before Pravaz. M Junod. in lus memoir addressed 
i the Aoademj of Science, had already said: — 

-• Whenever the normal pressure of the atmosphere is in- 
med one-half, the following phenomena are observed: — 
-■The tympanic mnnbrane, forced toward the inner car. he- 
DDWS the seat of an uncomfortable pressure, which is finally dissi- 
Kitcd. little by little, in proportion as the equilibrium is re-estah- 
ished, probably by the passage of condensed air into the drum of 
the ear by way of the Eustachian tube. The act of respiration is 
accomplished with novel ease; the capacity of the lungs lor air 
ap|»cars to be increased; the inspirations are deep and less fre* 
ban in an ordinary state. At the end of fifteen minutes 
-aide warmth is felt in the interior of the chest. The 
■ 1 shows modification; the pulse is frequent, full, and 
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readily compressible; the calibre of the superficial vessels >li- 
minishes, and is even almost completely obliterated, so that the 
blood, in its return to the heart, seeks the course of tin 1 deep- 
seated reins. The intellectual functions are aroused ; the imagi- 
nation is brilliant; the thoughts are associated with a peculiar 
charm, and in some cases there is a sort of delirium, or intoxi- 
cation. The muscular system participates in this increase of 
activity; the movements are easy, energetic, and seem more 
positive ; the processes of digestion and of the secret ii 09, 
especially that of the salivary glands and the urinary organs, 
arc? freely performed. One would say that the weight of the 
body had diminished in a perceptible manner; at least, such is 
the sensation experienced by a person inclosed in a compressed- 
air apparatus." 

After the example of Pravaz, we ought to be competent to 
offer some criticism as to the assertions in the description alw>ve 
set forth, but it illustrates the sensations experienced by the 
author, and we leave them, so that the reader may be able to 
compare them with the phenomena reported by those who have 
respired vital air. 

But whether it is a fact which proves the identity of effect, 
under certain conditions, between the action of vital air and that 
of compressed air, this is certainly the observation of Dr. Michet.* 
as follows: — 

" The derangement of the stomach, of which I have been 
cured by the air-bath, was the result of the prolonged use of 
opium in large doses. I had had recourse to this drug for the 
purpose of relieving obstinate rheumatic pains. In order to 
sustain the effect the dose had been gradually increased, and bad 
readied as much as four grains of acetate of morphia per day. 
My pains having yielded to appropriate treatment. I suspended 
the use ui' opium very abruptly. An enfeeblement resulted, 
involving all the organs. The muscular forces remained as if 
exhausted; the bowels performed their function very hadlv ; 
they were in some degree paralyzed. But the organ most dis- 
eased was the stomach. Anorexia was complete ; there exited 
CMii a veritable repugnance to all sorts of fond. That which I 
forced myself to take remained like lead in the epigastric region. 
The tongue was white and thickened, the mouth was cli 
and dry. For fifteen days I had taken no morphine, and the 
•7mm* op. eit., p. 822, 32a. 
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conditions remained unchanged. The appetite did not return ; 
feebleness n tnained the same. At this time I began to use 
Compressed-air baths, of twenty minutes' duration each, at a 
pressure of half an atmosphere. From the first I experienced 
a sensation of hunger, of moderate degree, and later on this 
feeling increased to such a pitch of intensity that it delayed me 
to be taken out of the bath to be placed at the table; and .[til- 
ing the repast it was only by an effort of my reason that 1 could 
rut with moderation, or refrain from overloading my stomach, 
of which the strength was not in proportion to my appetite. 
Xiiu* baths sufficed to re-establish the digestive organs in the 
fullness of their functions, and to inaugurate a return of strength 
which was not fully realized until much later." 

But, after having compared our own sensations, under the 
influence of oxygen, with those of the authors quoted above, 
who have reported the phenomena experienced in compressed 
air, instead of adding to the quotations taken from these authors, 
we have asked OUT friend. Dr. Foley, — who has published a very 
remarkable work on the effects of compressed air, and who at 
our invitation very much desired to respire oxvgen, — to state in 
whal way the sensations imparted by oxygen resembled those 
which are experienced in compressed air. Now, the response of 
Mr. Foley is very positive. We here give a summary ill' it. 
since it seems to us of a character to forcibly impress the mind 
of tin- reader: — 

" I do not hesitate to affirm that the inhalation of pure 
gen produces upon us many of the effects of compressed 

"These effects are, at first, superlnematosis of the blood; 

latter, in turn, arouses, in active people, muscular impa- 

■ compressed air; in cheerful people an excess of 

in sleepers an increase of sleepiness ; in almost all an in- 

of appetite, as always occurs with compressed air. 

i>1' physiological limits does the same parallel 

Yes, 

"With the brain fatigued by study, the hnpd cramped by 

i much writing, the various lines of the face troubled by one 

another, inhale oxygen, and (just as if you had been in 

i vim will experience heaviness of the head and 

tingling at the ends of the fingers; only you will suffer a 

hundred limes less. 
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" Let us note the pathological facts : — 

"Here we have an injured man suffering from a Ihid and 
unhealthy ulcer, and another patient with purulent urine. We 
superoxygenate both of them, and immediately the urine of this 
one is improved, and the wound of that one reddens. On the 
other hand, there is a man whom work in the vacuum tubes 
[ui.is.sons '!] has exhausted. He does not breathe; the conjunc- 
tival ore purple j his tips blue ; his skin pale, dirty, leaden. Ha 
is as thoroughly stupefied aa if he were typhoid. Cbmptesa the nir 

to two or three atmospheres, and you will soon see him beet ■ 

quite fresh and vigorous. Is it not evidently the same thing? 

"The super] lamintosis from inspiring pure oxygen and 
that which compressed ail produces resemble each other in more 
than one particular. 

" The direct absorption of the luemapoietic blood, can it 
replace the compression of air, and is it worth more or less? 

"In order to reply to these questions let us admit (what 
experimentation only can prove) that the inspiration of oxygen 
sufficiently prolonged can redden the blood to tile same degree 
as increased pressure. Admitting this, in what cases should 
oxygen be prescribed and in what excluded? 

"In every case in which, the prima via being free, you 
wish to supcRixygcnate the organism, inhalation will !>c more 
valuable than compression, since you will spare the patient ex- 
cruciating pains. 

"But when the nares, the glottis, or the bronchue are 
obstructed by oedema, or when there are false membranes ox 
fungous growths, recourse must be had to compressed'air. 

"And tins is also true in case of persons who, on Recount 
of age or disease, Rie no longer able to breathe under ordinary 
barometric pressures. 

" Whenever, in superb cematizing your subject, you desire 
to preserve the integrity of the sensations and the elements of 
innervation, or even to increase the latter, the inspiration of the 
pure gas is preferable. Rut if, on the contrary, together with a 
greater purity of the blood, you wish to cause less excitement in 
the system, compressed air will be preferable. 

" Therefore, while admitting for the moment that the virus 
of rabies can be modified by a superoxygenation of the blood, 
in view of the nervous phenomena, I would, in hydrophobia, a 
thousand times prefer compressed air to the gas, 



PHYSIOLOGICAL EFFECTS OF OXYGEN BY INHALATION. 91 

" In case of purulent infection or adynamic hlood-poison- 
, oxygen, in my opinion, would be worth more." 

If, in it chemical and physiological point of view, there is a 
Hilarity of action between compressed air and oxygen, it ve- 
to be seen whether, from a therapeutic Maud-point, the 
analogy remains the same. This we shall demonstale, by 
ami by, when setting forth all the aid that therapeutics can 
derive from inspiration of vital air, — fortunate if we shall suc- 
ceed in attracting the attention of physicians to one of the great 
i - of therapeutics. The Lyonese remedy, under the im- 
pulse and suggestion of Pravaz, includes all the good effects 
H liu li can be expected from the employment of compressed air, 
cii'ii as demonstrated by the labors of this learned physician, 
Tims, we expect, by demonstrating; that in many cases oxygen 
effectually replaces compressed air, to attract the attention of 
physicians who are not prejudiced in advance concerning an 
ige&t as marvelous as it is powerful in its action. 
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CHAPTER III. 
Of the Preparation and Administration of Oxygen. 

i. preparation and purification of the gas. 

The question of the production of oxygen. 1ms for a long 
time engaged the attention of chemists; hut it has been less 
from the stand-point of its medical use than from that of its in- 
dustrial applications that they have directed their efforts. 

From the first attempts toward the introduction of oxygen 
into therapeutics, the importance of using none but perfectly 
purified gas lias been recognized, and it is also evident that in 
man; cases in which its use has been followed by disturbances 
which have caused it to be discontinued, it has been its impurity 
to which this result should have been attributed. 

In these first attempts, about 1789, they made the grand 
mi-take of employing lor the prepn ration of a gas destined to be 
administered to invalids, the binoxide of mercury, or nil pre- 
cipitate, this being the substance which had led Lavoisier to his 
fortunate discovery of the composition of atmospheric air. The 
employment of this substance in the preparation of gas for medi- 
cal use ought to have been strictly prohibited. We find, never- 
theless, the admission of Chaptal on this subject, as also an 
account of the three experiments performed by him, in the 
'■ AnnalesdeChimie"*: "I have uniformly observed that the use 
ut oxygen gas, evolved from the mercuric oxides, produces Bali- 
ration, at tlie end of a few days* use. I cannot doubt, idler 
tin- observation, but that it holds in a state of solution [subfima- 
ne traces of mercury, and I was convinced of this lint 
by the following experiments: — 

" Firnt Experiment. — I placed some red precipitate in a 

retort and arranged the hydro-pneumatic apparatus so as to 

evolve and collect tin- gas. I applied promptly a strong flame 

to drive it over and obtained it in a vaporized form. 1 uncorked 

ks containing it and exposed them to the air. After a 

tie time I found their sides obscured by a deposit of gray 
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powder. Some days later, having detached and analyzed this 
powder, I recognized it as beiag oxide of mercury. 

" Second Experiment. — Some flasks rilled with oxygen gas, 
produced from red precipitate by the usual process, exposed to 
a temperature of 15° below zero for four hours; deposited on 
the sides a film of mercuric oxide which I was able to estimate 

at one-third of a grain per pint of gas. 
" Miivri'ivi.MKii. lM September. 1789." 

The methods used, or proposed to-day. for the preparation 
of oxygen gas are numerous. We will examine BMNMunfy 
the seven principal ones: — 

1. Decomposition of peroxide of manganese. 

2. Decomposition of chloride of lime. 

3. Process of lionssiugault. 

4. Decomposition of sulphuric add, or of the sulphates. 
by heat. 

5. Reaction of sulphuric acid on bichromate of potassium. 

6. Bouchardat's process. 

7. Decomposition of chlorate of potassium. 

1, Decomposition of Peroxide of Manganese. — By thu 
process oxygen is easily obtained, whether we treat the peroxide 
by heat only, or whether we combine this agent with sulphuric 
acid. But in the first instance a very high temperature Is re- 
quired, and in the second, the use of an agent, unpleasant to 
handle, and always impure, as found in the market. The gas 
thus obtained requires thorough washings, which render the 
operation tedious. It contains, also, 4 to 5 per cent, of 
nitrogen, which comes from the decomposition of the 
contained in the manganese. 

The value of peroxide of manganese, as regards its yield of 
oxygen, varies considerably, according to its source. At time-* 
its yield is almost nothing, because it lias been mixed wfth 
earthy matters in large proportions. It is also sometimes adul- 
terated with charcoal dust. An English pharmacist, in pip* 
paring oxygen from the peroxide of manganese, tvaa severely 
wounded by the explosion of the retort in which it was being 
manipulated, a pupil who assisted him being killed bv the 
accident. An analysis of the peroxide used by them showed 
that it 'contained a considerable quantity of charcoal, which, by 
its rapid combustion in the gas, had caused the explosion 
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The peroxide of manganese sometimes contains, also, or- 
ganic materials which cause the formation ol' dangerous deto* 
Rating mixtures when it is desired to test the presence of Oxygen 
v applying a lighted taper to the outlet-pipe. 

'2. Decomposition of Chloride of C'alcii.m. — By heating to 
a dull red the hypochloride ol* calcium with a littl* ■ slaked lime, 
forty to fifty litres of oxygen per kilogram can he realized. This 
process has the drawback of producing also some chlorine, which 
necessitates washing through several alkaline solutions, and the 
yield is comparatively inconsiderable. 

3. Process of Boussihgatjlt. — The process of M. Bous- 
stngault, which consists in obtaining oxygen from barytes, by 
utilizing the property which it has of absorbing the oxygen of 
the air, at an elevated temperature, and of yielding it again at B 
higher temperature, gave rise to the hope of being able to pre- 
pare oxygen very economically. But, unfortunately, the results 
obtained in practice have not corresponded with what vnt 
promised by this very fine theory. It results from the experi- 
ments of MM. DevUle and Debray that the operation requires 
the intervention of a current of moist nir, which is, in many 
respects, hard to conveniently manage, since u soon as the 
humidity of the air exceeds a certain degree a pasty mass of 
hydrate of baryta results, and the operation becomes extremely 
difficult to conduct. It is necessary, in addition, that baryta 
shall he free from fusible material, nitrates and nitrites. 

All these disadvantages, together with that of the necessity 
of employing a very high temperature, hare prevented this in- 
genious process from receiving, as yet, any practical or industrial 
application.* 

4. Decomposition of Sulphuric Acid, or of Sulphate of 
ZtKO BY Heat. — For these two processes, which we join in one, 
since in both eases oxygen is evolved by the decomposition of 
sulphuric acid, wc are indebted to MM. St. Claire Deville and 

, who have also proposed to make an economic industrial 
plication of it to the metallurgy of certain bodies. 

Their process depended upon the property, possessed by 
phuric acid, of decomposing, under heat, into sulphurous add 

* Tlii-i process liiii Ih'i-ii rcccnllv iiitiilf re fi'iisihle liy means of nn apparatus, 

ol the Messrs. Brin Frnres. of Pnris. It rnimrcs. however, tin- i-iit- 
nslvii and rosily plant , mil i|u< <-,,•. utilized is variable in 
ii is said, from 5 lo 40 pur cent, of atmospheric nitrogen, 
,lch, if not strictly aa Impurity, is ni least a troublesome UiluuiU.— Trass. 
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and oxygen ; and that of sulphate of zinc, decomposing, at bright- 
red heat, into oxide of zinc, sulphurous acid, and oxygen. 

It was thought probable that, by this entirely new process, 
the industrial production of oxygen would soon be a mired 
problem; but, unfortunately, with respect to obtaining Ibis gas 
for medical uses, we shall have to dismiss it. It requires us 
to have recourse, at once, to an agent disagreeable to handle — 
sulphuric acid — and also to employ, in its preparation, platinum 
apparatus, which enormously increases the cost of the product. 
We must add to this the trouble of thoroughly washing gas 
obtained from any such source. 

To this process we may connect that which consists of 
decomposing plaster, or sulphate of lime, by heat, in the presence 
of silica or argillaceous matter, a process of which the first con- 
ception tret due, it is said, to M, Fremy; but which, as is seen, 
closely imitates the foregoing, since it is in each instance the de- 
composition of sulphuric acid which affords the oxygen. 

5. Reaction of Sulphuric Acid on Bichromate of Potas- 
sium. — Dr. Richardson, at a recent meeting of the British Medical 
Association, stated that by this process, due to Mr. Robbing, we 
can produce oxygen as readily and as abundantly as we now 
obtain hydrogen by the reaction of sulphuric acid on zinc; and 
that by means of it the patient can himself prepare his own gas, 
and inhale it. 

No statement could be more misleading, for the reason that 
bichromate of potassium yields but lb per cent, of oxygen, once 
it is produced as a result of this reaction from chrome alum. A 
person unskilled in chemistry cannot handle sulphuric acid with 
impunity, nor can he conveniently regulate the heat necessary 
to the operation ; besides, the inhaling arrangement is faulty, 
for the reason that the gas cannot be regulated as to dosage, 
since it must be respired, virtually and in fact, as fast as it is 
disengaged. The same authority also suggests treating the 
btnoxide of barium with sulphuric acid; but, as this sub is 
formed from the sulphate of the protoxide of barium, we can- 
not, to advantage, secure all the oxygen, and the employment 
of this substance cannot be seriously considered on account 
of its commercial value, which is in the neighborhood of sixty 
francs per kilogram. 

6. M. Bouchardat, in his Therajteutlc Annual for 186$, 
gives a method for preparing oxygen, which lie has employed 
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r ft long time, in glycosuria, in many oases of suffocation, and 

the uric acid diathesis. This process consists in gradually 

muring upon a mixture of equal parts of peroxide of barium 

and peroxide of manganese rectified pyroligneous acid (aeetiqtM 

dti boh). 

The apparatus, which is very simple, consists in a large 
flask with three necks. To the first is connected an S-shaped 
tube, Which serves to introduce, from time to time, acetic acid ; 

to the Becood a safety-tube ; to the third we connect, through 

the intervention of a glass tuhe, a small wash-bottle of water. 
The waeh-botUe is fitted with an India-rubber tube, furnished 
with a mouth-piece, which serves for the inhalation of oxygen 

This apparatus, as is seen, has the same objection as that 

Dr. Richardson, since it is impossible to know what dose of 

he gas one respires, Moreover, we cannot produce it in suffi- 

rient quantity, nor rapidly enough, to enable us to administer 

a patient twenty to thirty litres in a few minutes, as it is 

iry to do in common practice. Hy this method it is 

quallv impossible to effect a mixture of the gas with air, in 

■sired proportions, as is necessary to do in some cases, cspe- 

i tally at the beginning of treatment. 

7. Decomposition of Chloiiatk of Potasstcm. — When we 
lecompose chlorate of potassium by heat we obtain chloride of 
otasrium and oxygen, KO CI.O" = KCL + O" (now written 
<C1.,0 :1 — KCL + ' 0\ — Teams.). Chlorate of potassium is 
rideutly the Bubstance which most readily yields the "hole 
of its oxygen. The gas thus obtained is almost pure, and the 
operation i- easily conducted. It is with gas obtained from 
chlorate of potassium that all our experiments have been 

made,* 

The following is the mode of preparation, to which M. 
SCOnte has resorted since we began the administration of this 

i at the City Hospital : In an iron retort is placed one kilo- 
am of chlorate of potassium mixed with one kilogram of fine, 

; sand. It is heated on an illuminating-gas furnace, and the 



• OxTCPti produced tiy electrolysis or one or another of its compounds, nl- 

.'■■ '.iiijil^hi-.l ill llie liilmriiltirv, li:i!s mil vr I Ih'i-ii insult u 

tnmerrial wieives iVnsi.!. ■r-.u? Mi- immense Flrldes .if pmvrW* r inly mi.l.i 

!i.'ini*try. il [a not nnnsisoTi.ilili- to predict tluil ;ill mir pri'scnl proc- 

wiving tli e yas Hill in :iu early day l>e superseded by belter uud more 
in'imie ones.— Trans. 
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oxygen is passed through a washing-bottle or flask contain- 
ing milk-of-limc. This flask is connected with a demijohn, 
having a capacity of sixty litres, nearly full of water. In its 
mouth or neck two tubes are titled. The tube which conducts 
the gas is a little longer than the neck; the second projects 
nearly to the bottom. 




The influx of gas forces the water to escape by (lie second 
tube. When all the liquid is displaced, and the deinijobu con- 
sequently full of gas, to cause it to flow out, water is to be intro- 
duced through the tube which reaches to the bottom, and the 
other tube is connected with a rubber balloon, or with an inhaling 
apparatus. 

M. Limousin, n pharmacist, who has given much attention 



PREPARATION AND PURIFICATION OF THE CAS. 



b preparation, since- pneumatic medicine has been popular- 
I in Paris, has constructed an ingenious and convenient appa- 
nitns for preparing oxygen in large quantities from chlorate of 
potassium, and also for administering it. This apparatus lias the 
advantage of being easily and economically arranged in any 
drugstore or pharmacy. The following is a description of 
"e process as he gave it in the Jbwndl dea CormcuManeei 
fobcales, the Bulletin de ThSrapeuttgue, and the Union 
ffiflioale : — 

* We take one kilogram of very dry chlorate of potassium, 
which we place in an iron retort of the capacity of three or four 
litres, and provided with a neck or collar of la rge calibre, into 
which is adjusted, through a cork stopper, a glass tube, con- 
nected by a rubber tube with a wash-bottle, having a capacity 
of about four litres, and very thick walls. This washing-flask 
ontaina milk-of-linic, which should fill it to about one-third of 
its capacity. 

"Oxygen ens, liberated from the chlorate of potassium, is 
washed in this lime solution, and passes into a reservoir having a 
apacitv of about two hundred and fifty litres, and which has 
■en previously tilled with water. A strong rask, in good con- 
lition, "ill answer this purpose perfectly. By means of two 
Orks We insert into it two tubes, one of winch projects nearly 
to the bottom, and the other is level with the surface of the 
liquid. 

" The gas arriving by the second tube, which communicates 
with the washing-jar by a rubber connection, communicates its 
tessure to the liquid contained in the receiver, and forces it to 
ee in the tube, which is joined exteriorly by a rubber connec- 
tion Ion™ enough to raise the water into a second receiver placed 
■bore the first, and having the same capacity. All the water 
displaced by the gas passes into the upper reservoir, and the 
low does not cease until the completion of the operation. 

•■ At the lower part of the second reservoir is fixed a tube, 
duated into two hundred and filly equal parts, corresponding 
jritn its capacity of two hundred and fifty litres, and communi- 
■ j l 1 i n n with the interior. By this means we can accurately follow 
1 the operation during the preparation of oxygen, 
and can determine, by the descent of the liquid in the tube, how 
much gas is transferred into a balloon, or any other receptacle 
which we wish to innate, as we shall see further on. 
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" To obtain a uniform decomposition of chlorate of potas- 
sium, and at the same time to avoid the use of a safety-tube, I 
decompose the salt by means of illuminating gas. The retort 
is placed on a gas-furnace, surrounded by the casing of an ordi- 
nary furnace, and covered by a dome. By this arrangement all 
absorption [dissipation of heat !] becomes impossible; henee, the 
temperature will not fluctuate, and we secure a very unilbrm 
disengagement. It is necessary, however, to take pains to lessen 
the beat a Utile, at the instant when the decomposition of per- 




Fiij. 3.— 0*ti,*n t.csr.u t r<-« A 



chlorate of potassium, which is formed in the beginning of the 
Operation, takes place, since the violence of the evolution at this 
point might force out the tubes and corks of the apparatus. 

" When the operation is completed, and we have obtained 
about two hundred and thirty or two hundred and forty litres of 
gjis from each kilogram of chlorate, we tie the lubber tube 
which connects the receiver to the washing-jar to prevent the 
escape of oxygen, or. better still, we insert a stopcock. 

"If, now, we wish to rill the rubber receiver (gas-holder) 
of the apparatus, we adjust its open stop-cock to the outlet-tube, 
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and, removing the latter, we raise the water to the second reser- 
voir; we replace it by another rubber connection, to whir!) we 
fit a stop-cock, which serves to connect the second reservoir with 
its lower part. 

"The stop-rock being opened, the liquid flows into the 
gasometer by the connecting tube, and displaces an equal quan- 
tity, or nearly its own volume, of oxygen, which is thus trans- 
ferred to the rubber bag." 

We can theoretically ascertain the quantity of gas intro- 
duced into the bay by weighing it, since oxygen is heavier than 

Practically, the weight of one litre of air being 1.30 grams, 
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t of oxygen is 1.43; but this difference, which, as we sec. is 

l iv slight, necessitates the use of a very sensitive balance, and 

be result, even in this case, may not be exact, on account of 

1 variation caused by the atmospheric pressure, the tempera- 

id the degree of humidity, which varies at each moment 

To determine how much gas we introduce into the balloon 

r bag], and to measure it, it is sufficient to follow, on the 

of the reservoir, the subsidence of the wafer; 

id, since one litre displaces one litre of gas, it must descend 

legrees or divisions, in order to transfer twenty litres of 

oxygen into the bag. We might, for that matter, gauge the 

of the bag, and mark on it certain spaces corresponding 



to twenty, thirty, or forty litres, and write on the bag thus 
gauged the number of centimetres required to contain a given 
quantity. 

This gauging of bags has the further advantage of enabling 
us to introduce into them whatever quantity of air is seeded to 
properly dilute the gas. For example, if we wish to have a 
mi\ture of two-thirds oxygen and one-third air in the bag, this 
is tlie way to proceed: Let it be, for example, thirty litres of 
mixture. We attach the bag — of which, for thirty litres' capacity, 
we will suppose the circumference, tested by a t&pe-msasttxe, is 
seventy-five centimetres — to the apparatus, and introduce twenty 
litres of oxygen, noting the full of twenty litres of water on the 
graduated scale. Removing the bag, we ronuect the stop-cock 
with a strong common bellows by means of a rubber tube, and 
innate until the tape-measure indicates the desired circumference 
of seventy-five centimetres. As we have, for that matter, perhaps, 
already stated, the mechanism of the apparatus of M. Lemon- 
sin, for evolving and administering oxygen, lias the advantage 
of enabling us to use the same water, so to speak, indefinitely, 
since the water displaced by the gas at (he lime of its evolution 
Hows back into the same reservoir, when we wish to convey 
oxygen into bags and administer it. 

IT. ADMINISTRATION OF OXYGEN. 
The balloon or bag, of which we have just spoken, serves 
not only as a gas-receiver, but also renders the latter readily 
portable. It does not constitute an inhaling apparatus, properly 
speaking; it is only a temporary receiver. This instrument, 
which M. Galante has very ingeniously constructed according to 
our suggestions, is likewise a reservoir of rubber, having. aj>- 
parentlyi when inflated, the form of a little cask. The upper 
and lower parts are solid and unyielding disks, which approai h 
and fit, one against the other, when it is empty. From the 
upper end projects a tube and mouth-piece for inhaling, and a 
stop-cock. Near the lower extremity is found an inlet-tube, 
furnished with a stop-cock, which is accurately adjusted to that 
of a balloon or bag rilled with gas. The two stop-corks befng 
connected and open, if the inhaler is empty and folded upon 
itself, a light pressure exerted upon the balloon serves to fom- 
ent the gas and cause it to enter the inhaler, care having been 
taken to dose the outer stop-cock. It may be gauged m llie 



ADMINISTRATION OF OXTGEN. 103 

same manner as the bags in M. Lcmousin's apparatus, and the 
circumference made to indicate upon a tape-measure the quantity 
rf gu which we desire to introduce. [This apparatus is de- 
cidedly crude in the light of recent progress in this direction. 
Ve - Notes and Comments." — Tranb.] 

Its usual capacity is fifteen to twenty litres, while the bal- 
loons or bags may hold as much as forty litres of gas. 




The following is the method of inhaling: The inhaler hav- 
ing been detached from the balloon or reservoir, the patient ad- 
justs tn his mouth the mask or mouth-piece, and, the stop-cock 
ipen, he takes n few deep inspirations. At each inspira- 
tory effort we watch the inhaler subside, and we can thus esti- 
mate the quantity of oxygen inhaled. To prevent the products 
oration from re-entering the apparatus, we direct the 
patient to close the lips and respire through the nose ; but it is a 
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mole certain method to compress the robber tube between the 
thumb and index ringer, at the moment of expiration. 

in the process of M. Lemousin, the contact of oxygen 
with a larger body of water, as it passes, has the advantage of 
completely saturating the gas with humidity, a condition favor- 
abte and sometimes indispensable to its lulrniiiistralion, since it 
has been often observed that it is irritating lo the bronchial 
mucous membrane when it is inhaled directly from the washing- 
flask, [This was undoubtedly true of oxygen evolved by the 
author's hurried and fairly fulminant process, then washed 
through a single wash-bottle containing " uhlk-of-lhue." Such 
gas unquestionably contained traces of chlorine and hypochloroua 
acid, as well as impalpable crystals of sublimed chlorate of po- 
tassium. It is now a thoroughly established clinical feet that 
perfectly pure oxygen is not in the least irritating, even when 
artificially desiccated. — Trans.] 

The respiration of oxygen directly from a rubber emit: r 

has a great advantage — that of drawing directly from the reser- 
voir, and of causing it to penetrate into pulmonary cavities, in 
large volume, at each inspiratory movement; but. although 
oxygen may be without appreciable chemical action on the sub- 
Stance of India rubber,* this latter has, nevertheless, an odoi «W» 
generis, which, under the alternate influence of humidity, aris- 
ing from the products of respiration, and of slight elevations of 
temperature, may frequently prove very disagreeable to the pa- 
tient. Tale-dust, which it is necessarj to use to cover the surface 
of the sheets in manufacturing rubber, is also carried along by 
the gas when it is breathed, and produces at times a very dis- 
agreeable irritation of the bronchial mucous membrane. 

W e can easily obviate this inconvenience, when it occurs, 
by using an Inhaling flask, which, after the manner of a nor- 
<jhil>\ removes the disagreeable odor of rubber, and intercepts the 
tale-dust, which is then deposited at the bottom of the water. 

This modification, suggested by M. Lemousin, now added 
to the original apparatus, affords the additional advantage of 
enabling us to join to the action of oxygen the special action of 
certain substances winch we dissolve, or which are suspended in 

* M. T.pmoiiMii ki.pt mvLTii in ii rubber hill loon for six mnntbf, without lU 
luniiii: lii-cti Hn'Uiiciillv .li:iiii:cil. ;iml without its Inlying Imiti. in iin) 
'1' )■"-■■ 1" '!■ : _-. i ■ .1 l>y .iiim..|,]ic,-i,- .'ji.l..* -is. [This ill something tit 

gemtion, MConung to my eipericncu.— TkaSb.J 
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the water which serves ill the washing, mob as tar, chloroform, 
iodine, phenic acid, etc. For any further description see the 
■ ■I llie apparatus unexecuted by M. Lcmousin. (Kg, 2.) 
The average dose which can be home necessarily varies, 
according to the age, vigor, and condition of the patient, hut, in 
general, we give from twenty to thirty litres [four and a half Co 
! ;i half gallons] per day, one-half in the morning, one- 
half in the evening. 

It must not he overlooked, however, that, in causing a. 
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> respire, under the above conditions, from an apparatus 
lied with pure oxygen, a certain quantity of atmospheric air is 
r traduced by partial respiration through the nose. 

OXYGEN FOR STOMACHAL ADMINISTRATION, UNDER THE FORM 

OF OXYGENATED WATER. 
Last year we conceived the idea of administering oxygenated 
ater. But water, as is well known, under ordinary atmospheric 
dissolves or absorbs but about one-twentieth of its own 
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volume. [Some ex perim enters say one per rent.; others, ono 
halt' this amount, or even less. This apparent discard arises 
from want of accuracy in making the experiments. If a uni- 
form quality of distilled water, deprived of air and other gases, 
af a uniform or standard temperature, be used, this discrepancy 
will be greatly modified, if it does not entirely disappear. — 
Trans.] Nevertheless, under a pressure of fifteen to eighteen 
atmospheres it will dissolve [hold in suspension] three or four 
times its own volume. Our idea was that in certain atonic 
diseases of the stomach and bowels the imbibition of this agent 
would prove an agreeable and appropriate stimulant. Wis 
therefore advised it in some cases of dyspepsia, in nervous women 
who were inclined to hysteria, — a class of patients in whom 
flatulent indigestion is quite common. 

Again, in convalescence from certain diseases many pa- 
tients do not do well. Deeming it appropriate to such cases, we 
arranged to follow this investigation, thanks to the co-operation 
of our former pupil, M. I,emousiu, who prepared a supply of 
oxygenated water in bottles, By searching the British Library 
we found a very able work by Odier, of Geneva (171)3), on this 
subject. On reading this work we were surprised to find that 
the Genevese physician had been actuated by the same motives 
as ourselves. VVe can scarcely do heller than to repeat his 
conclusions, based on personal experiments: — 

" Oxygenated water," says Odier, " revives the appetite and 
restores the energies. It increases the flow of .urine, quiets 
Spasms of the stomach, especially when the latter are accom- 
panied by hysterical symptoms, and prevents recurrence of the 
attacks, especially if they are periodic. 

"I have seen the mother of a family, forty years of age, 
for a number of years subject to nervous attacks and suffering 
intensely, as the result of a sudden and violent emotion. The 
attack commenced with spasms of the stomach, accompanied by 
choking sensations in the throat, which increased until suffoca- 
tion was imminent. She could not lie down, and breathed Only 
with the utmost difficulty. This condition, which was abso- 
lutely free from fever, lasted ahout an hour, after which the 
symptoms abated, leaving the patient with only a painful sensa- 
ti'»n <<\' discomfort, which lasted several hours. On the follow- 
ing day she was perfectly well, hut the next day, at exactly forty- 
six hours subsequent to the onset of the preceding attack, another 
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occurred, in the same manner, with the same symptoms and with 
equal violence. 

"She was suffering the third attack when I was called in. 
I gave her, at first, quinine in large doses, during the next four 
limns, but without result. I then nave her powdered petals of 
ssea (Cardamim pr&tenma, I. inn.), a remedy rccom- 
mi nihil for the first time by Sir George Baker, and one which 
n excellent results in nervous diseases. It failed in this 
case, although given in the dose of one ounce pel day. 

'* Finally, I employed oxygenated water, in doses of a 
glassful every two hours, and, from the first bottle used, the 
lUOCecded. The attack dkl not return, and the patient 
ha- remained in good health ever since, 

" In another similar case, the mother of a family, of the 

, and having a similar constitution, was recently attacked 

;i bilious fever, during the course of which a nervous attack 

1. which manifested itself by spasms of the stomach, 

don in the throat, total loss of voice, a feeling of suftb- 

ciliiin. ami great distress, with involuntary discharges, 

" 1 prescribed oxygenated water, but dysuria, which some- 

■ UTS in these rases, followed, and the use of the water 

ispeoded. Some days later, the dysuria having ceased, 

the spasmodic attacks recurring periodically, with exact regu- 

ity, every eighteen hours, and refusing to yield to the most 

erful antispasmodics, I reverted to the use of oxygenated 

r, and this remedy soon interrupted the paroxysms and pre- 

itcd their return. The dysuria again occurred, hut not until 

■r the recovery of the patient from the more serious malady; 

!' took the water with discrimination, we were enabled 

discontinue its use without inconvenience. 

■■ I have seen several analogous cases, in which oxygenated 

r did great good. It has seemed to me that it ought to 

classed with the list of antispasmodic tonics. I have seen 

d very promptly in a relapse of melancholia, which 

l»een previously relieved by black oxide of manganese, — a 

ah had subsequently failed. I also knew of a case 

hvdropsv, in which the water proved an astonishing success 

a diuretic (1798). 

w Since the foregoing was written (June, 1798) I have con- 
■ make extensive use of oxygenated water, with uniform 
1 have constantly observed the following results: — 
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" 1. In a case of hysterical cramps and convulsions, particu- 
larly in the stomach and bowels, and especially when there was 
reason to believe that the spasms were of atonic rather than con- 
gestive or Irritative origin ; by means of the water 1 cured a 
Spanish girl, of twenty-five or thirty years, who had been for a 
long time subject to spasms, caused in the first place bj mmt- 
intense spiritual excitement, and afterward much aggravated by 
the fatigue and constant vomiting she had undergone during a 
sea-voyage. All the known antispasmodics bad been tried with- 
out success. Oxygenated water, finally cured her, very promptly. 

"2. In diseases of the chest, which are of an asthmatic 
rather than of a consumptive nature; I have seen a woman, of 
filly-five years, for many years subject to severe dyspnoea, with 
also violent paroxysms of coughing and suffocation, resort to 
this water fur several years, one after another, and realize greater 
relief than any other remedy could give her. 

"I have also seen a man of about fifty, in feeble health, 
who, alter an inflammatory catarrhal lever, suffered for a long 
tame with weakness of the chest, so that the least effort of the 
voice caused great, fatigue; which was in his case a much greater 
inconvenience than usual, since it was his occupation to give 
Lessons, and he could neither speak nor read aloud without ex- 
periencing extreme fatigue. Besides, he had a constant feeling 
of oppression, of coldness and weakness in the legs and hips. 
After having unsuccessfully tried several other remedies, 1 at 
last tried oxygenated water, which succeeded very well and 
brought him decided relief. 

" 3. This water has appeared to act in a very satisfactory 
manner, in cases of feebleness and tedious convalescence follow- 
in;; febrile diseases, when the subjects, without having any 
definite local disease, have not recovered their strength, appetite, 
and usual spirits. 

" I used the water myself for some time following a tertian 
(ever which had rendered mc extremely weak, and I experienced 
vi tv good results. 

" ■!. Finally, it lias proved of great service as a diuretic in 
cases of anasarca and hydropsy, accompanied with dyspneca and 
lividity. One of my confreres saw a patient of this class, who 
had taken several other remedies without success, and who was 
cured by the use of oxygenated water, as if by enchantment, 
through its effect hi procuring an abundant flow of urine. This 
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cure, which now dates back many months, seems to have been 
permanent. 

-■ \\ hen I began the use of this remedy I observed some 

; which it appeared to cause marked symptoms of dyeuria. 

] have since rarelj observed thia result; but, on the contrary, 

I have sometimes successfully used hydro-oxygenated Water to 

check or assuage these symptoms."* 

[The use of oxygenated water, both as a remedial agent 
nd as a beverage, is being revived in tills country. The best 
■nduct is obtained by using pure, distilled water, rather than 
■aural spring waters, lor the reason that the latter, as is well 
Dawn, arc already highly aerated, either with carbonic acid gas 
common air, and will not, therefore, accommodate as much 
Oxygen as water from which all the air has been expelled by 
heat It should be bottled under a* pressure of one hundred 
and fifty to two hundred pounds. Birch, of England, ibund 
ih. chief objection to this water to be its Hat taste. The addition 
of nitrous oxide gas is found to gi\c piquancy to the taste and 
great l y adds to the exhilarating effects of the water. This 
combination has been the subject of an American patent, and a 
ompany in or near Boston is placing the water on the market. 
The conditions in which it lias been most thoroughly tried 
are those of the various forms of chronic indigestion, anorexia, 
incessant vomiting, inveterate headaches of both the nervous 
and congestive types, urinary and renal complications, including 
diabetes and Bright's disease. 

Some of the results thus far reported are almost incredible. 

The water h;is l>een promptly and freely retained when the 

stomach has persistently rejected every other form of food and 

'rink. It relieves certain forms of gastric distress almost innm ■- 

lately, acts as a pleasant diuretic if freely imbibed, never has 

1 dysuria, and can be taken with impunity by the most 

u-iti\e or debilitated invalid. In some cases a glass or two 

nbilK'd at bed-time has relieved habitual constipation, acting 

Ld and pleasant laxative. In all the cases yet reported 

ination of the two gases named has Iweu (hr more 

and is decidedly more palatable than either used 

umtcW. — Trans.] 



CHAPTER IV. 

THERAPEUTIC ACTION OF OXYGEN. 

I. General Considerations. — When we realize the impor- 
tant role that oxygen plays in the organism of animals and 
plants, we are genuinely surprised to see that physicians and 
surgeons have never more seriously sought to derive from it a 
use in therapeutics, and that the often happy efforts of Beddoes 
and his school have been abandoned to forget fulness. More- 
over, we all know that a man may live many days deprived of 
ever) 7 species of food and drink, and that he may prolong his 
life for a long time if he is supplied with water sufficient to 
quench his thirst ; whereas he can live but a few moments if air, 
or, what is better, oxygen, is refused him. He sees, then, only 
the necessity of keeping up, incessantly, in his economy a liberal 
supply of oxygen. In a normal condition, when in repose, a 
man makes from eighteen to twenty respirations per minute, and 
in each of these inspirations a considerable quantity of oxygen 
permeates the pulmonary parenchyma and vivifies the blood. 
According to Liebig, an adult absorbs, daily, about thirty-two and 
a half ounces of oxygen ; hence, according to Lavoisier and Men- 
zies, during the year, seven hundred to eight hundred pounds* of 
this gas has passed into the circulating medium, and has borne 
life with it. But this volume of oxygen, absorbed through the 
pulmonary tract, varies according to climate, and according to 
the temperature of the atmosphere. The quantity inspired in- 
creases when the temperature of the external air is lowered ; 
consequently, there should be a proportionate increase in the 
quantity of carbon and hydrogen introduced with the food, in 
order that the oxygen may combine with these principles. It is 
evident that the new heat which replaces lost heat is supplied 
by the reciprocal action, one upon the other, of the oxygen inspired 
and the alimentary principles. It is therefore with plausibility 
that MM. Dumas and Liebig have likened the animal organism 
to a furnace, to which we must continually supply fresh fuel. 
" It is by introducing into the economy a proper quantity of 
material, which is there oxidized, — that is to say, burned by 
oxygen, — that we maintain a continuous evolution of heat. In 

* From 62,000 to 71,000 gallons.— Trans. 

(in) 
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winter, when we take more or less exercise in a cold atmosphere, 
and, in consequence, inhale a larger volume of oxygen, the 
demand we feel for food containing carbon and hydrogen is 
increased, on account of the increased quantity of oxygen ab- 
sorbed. It is by satisfying this need that we maintain ourselves 
in condition to effectually resist the most intense eold. Cold 
lays hold of and rapidly overcomes a man who has abstained 
from ibod for a long period. Every one knows that the carniv Of* 
of the polar regions greatly exceed in voracity those of the torrid 
zone. In cold and temperate climates the air which incessantly 
tends to consume our bodies compels us to wage war against this 
destructive influence, that is to say. to struggle to acquire the 
paeans to resist its action ; whereas in hot climates the necessity 
for labor is much less urgent, because the quantity of nourish- 
ment required is considerably lessened."* 

It is this combustion which explains to us why the weight 
of the body does not increase, notwithstanding the large quan- 
tity of oxygen and of various foods which are taken into the 
system. Oxygen imbibed during inspiration reappears during 
expiration in tile form of carbonic arid and water, if the com- 
bustion of hydrocarbons brings about their elimination by tin.' 
lungs. As to plastic or nitrogenous matters, they are con- 
verted into uric acid, hippuric acid, and urea, and the sulphur 
of the latter is transformed into sulphuric arid. The secretory 
organs, and especially the kidneys, are charged with the elimina- 
tion of these products. It is therefore due to oxygen that wo 
appropriate these aliments which we are constantly introducing 
into our systems; but, this agent wanting, all our functions are 
disturbed, animal heat undergoes a decided decrease, and the 
secretions themselves are profoundly altered. The circulation 
languishes, since the blood no longer imparts the needed stamu- 
tattoo to the blood-vessels. Assimilation and elimination of 
nutritive materials, which complete the vital circnlvs, are arrested. 
The spinal cord and brain no longer vivified by blood sufficient!} 
oxygenated, intelligence, sensation, and motion are all greatly 
modified, as we have repeatedly demonstrated. If any portion 
of the human body ceases to receive blood sufficiently arterinli/id. 
that is to say, oxygenated, sickness and death sunn follow. 

Oxygen is therefore the principal agent of our existence. 
If, then, supposing that we could decidedly change the compo- 
* Liebig, Lettrea stir k Chin 
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wiiion of the atmosphere in which we live, oar organizations re- 
maining the Mine, death would be the result of this modification, 
"\ -' realize, therefore, that the hygiene of man, in health and 
must hare for its object not merely the assurance of 
at nourishment, a comfortable habitation, and clothing 
lie climate, but, above all, must provide him that 
Name of reepirable air which is indispensable to the regular 
omplishment of the respiratory function. It is, of course, 
nportaut i lmt man should have nourishment and a habitation 
I to liis needs; but if air, or, virtually oxygen, is wanting, 
i shall see him languishing, enfeebled, and incapacitated for 
sertkm, bodily activity, and intellectual labor. What 
- it we accomplish when we send our convalescent invalids or 
our debilitated operatives to breathe the air of the country, or 
sea-air 1 We subject them, in the first case, to a mure life-giving 
atmospliere, and, in the second, we cause them in breathe trader 
an increased atmospheric pressure, which increases the quantity 
of oxygen absorbed. If we add to these new conditions walk- 

■ i muscular exercises, we shall largely increase the flow 
rial blood in the muscles, and distribute a greater quantity 

ef oxygen. Tl ei ce, naturally, an acceleration of vital processes, 
a modification in the deeom posit ion of substances whieh are 
until tor use in the organism, and which should be eliminated 
Under the forms to which we have already referred. Then will 

also, as an immediate consequence, a greater need of 

I ion, ami fro in this an increased appetite and a more active 

ecomes, hi this case, the reviver par eara /- 

[1 induces a more uniform movement of all the functions 
itores the strength of the enfeebled organism. Here we 

■ splanation of the renovations which are accomplished in 
the country, or on the sea-slmre, with individuals debilitated by 
overwork or bj disease, "What can be accomplished in the 

niry or on the sea-! hore we have often accomplished by in— 

ations of oxygen, This is so tine thai if we give oxygen in 

loses, as we once did. without any inconvenience to the 

mis, we shall see that, notwithstanding the appetite 

lerabh increased, the subject loses flesh; and if. in 

r observations, it had been possible for us to determine the 

I carbonic: aeid exhaled, it is probable that the enor- 

:■■ of Jive hundred and forty litres, which a man exhales 

nirs, would have been much exceeded. Thus, 
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the action of oxygen, as we understand physiology, operates pri- 
marily upon the blood and secondarily upon the nutrition. Bach 
biood-glotrale seizes it and carries it into the organism, from 
which it returns eharged with carbonic acid. The blood-globule 
is, then, the true agent of hsematosis; and thus, us we have 
shown in treating oi' the physiological character of oxygen, the 
latter must also have an important agency in sanguification, 
Moreover, in reviewing out experiments with pigeons, rabbks,and 
dogs, we see that this opinion is well founded. Without doubt, 
other organs, as the spleen and the vascular glands, eo-opetate 
to tins end, and '' M very -probable tfiat the formation of blood' 
globules, which takes place in tlieee organs, awaits its complete 
development from contact with oxygen; since this appeared to 
result in one of our experiments, in which we saw the spleen 
assume a scarlet tint from the effects of an injection of oxygen 
into the portal vein. Oxygen is therefore tfte great modifier of 
l/ir Hood, the eoU from which all tin' organs are developed and 
stfi/it//i<-tl ; while it is aim the source of animal hunt and of the 
secretions. The vessels in which it circulates are the channels 
by which the products of the metamorphosis of the ti- 
carried into the secretory organs and finally expelled from the 
body. 

However, oxygen is not the only formative agent of the 
blood-globule. It requires the aid of plastic or albuminous 
materials, ami finally of iron, which is one of the chief ingra* 
dtents of the coloring matter of the blood. Whenever the 
Dumber of these globules is diminished, from one cause ox 
another, htematosis is modified, and with it all the other Funo- 
timis. What shall we do to remedy litis condition I We may 
prescribe iron and restorative nutrition : but thest will 
oomplUh the end tee wisli <•< attain, except on condition Utat '/'■// 
an combined with oxygen. Every <<nr knows that ana m 
ehloro-ana-niia are found to he immeasurably better treated if 
we add to the indicated medication exercise in the open air of 
eU>vated regions or at the sea-shore. 

The action of oxygen is both ehe ■ and dynamic, and 

when Fourcroy and his school sought in its, so to speak, 
action on the pulmonary tissues a therapeutic agent, tlie) eoifr 
mitted an error which the labors of Lavoisier ought to have 
made impossible. Perhaps Beddoes better understood the 
chemic and dynamic action of oxygen ; but, we say it ver) em- 
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phaticaUy, it is an established fact which they ignored, and upon 
which the labors of Magnus and Claude Bemud have thrown 
■ strong light : this ia bff/ar the meet important of fi&s gasm of 
tl„- btood. Let us hope that at some future time: tl" i 
will In- subjected to the same investigation, in health as well as 
re, as those on fibrin, albumen, and blooeVglobules, to 
which MM. Amtml and (xavarret have devoted themselves, 
A\*iil not these investigations be the compieinenl of studies 
which have established modern heematology, — n study of quite 
•cut origin, and out* wliich has thrown now Light upon the 
niij.i r of internal pathology 1 

Several objections have been made to the use of oxygen 

inhalations, w by, says one, give oxygen artificially prepen d, 

re tinil it, especially in the country, under normal condi- 

and in a mixture appropriate to the needs of our physicn] 

organization 1 Undoubtedly it would be desirable if we couM 

all our invalids and convalescents to this nappy influence. 

But this i- in it possible ; and, admitting it. we do uol yet fenofl 

hot that, if the most thorough artificial oxygenation of the blood 

jtirea sach therapentio results, who can say that an artificially 

I arterial iisation would not even put us in condition to 

easily resist certain epidemic influences'! An objection 

apparently more serious is this: breathing air too highl] oxygen* 

nted may be positively harmful to the organism. That is true. 

ind that at the outset of the experiments made with tins 

■ ..!-. accidents ocenvred. Those invalids who were shut 
the cabinets, in which they breathed for a considerable 

atmosphere more or less charged with oxygen, evidently 

I the end which it was designed to attain. Hence the 

failure of Foureroy and the abandonment of therapentic oxygen. 

■ ■ ■ one will say, what enn trie breathing of ten, fiftei n, 
wenty, thirty, or forty litres of oxygen do for the human organ* 

; we think of the volume of blood to be vivified and 

■ short duration of these inhalations of oxygen? In the first 

would refer in the preceding chapter, in which we saw 

I in experiments, presenting, at the end of e 

longer or shorter period, an apparenl increase of the volume of 

as if, under the inrlueiiee of this ^as. certain organic 

transformed into blood. The circulation is, as 

me knows, extremely active. We have shewn, in the 

chapter devoted to emphysema, that at t'le end of twenty-four 
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Beconda sulphuretted hydrogen introduced into the rectum or 
tin- cellular tissue of a rabbit was eliminated by the bronchial 
tubes. It follows then., from these experiments, as well as from 
others to which we might refer, that in the space of twenty-four 
seconds each molecule readies and traverses the lungs, and is 
brought in contact with oxygen. What is the result when we 
cause pure oxygen or highly oxygenated air to be inhaled for 
(bur or fire minutes 1 We subject the rutin 1 volume of the 
blood for a certain Dumber of times to a contact with the vivi- 
fying gas. Each blood-globule exhales carbonic acid, with 
which it is impregnated, and is completely charged with the lull 
quantity of oxygen which it is capable of absorbing. There 
results, necessarily, a greater exhalation of carbonic mid, as lias 
been ratified by M. Grassi, and a transmission to the entire 
organism of a much greater quantity of oxygen; whence a 
mure lively excitation of all the functions, and a more rapid, 
and doubtless more complete, combination with Iruhocarboiiic 
elements and azotused materials. Let an individual, burdened 
with fat, submit himself to a proper diet : let him indulge freely 
in active exercise on foot in the country; he will soon discover 
that his superabundance of fat is disappearing. What occurs 
in this case '. By walking he accelerates the circulation and the 
respiration ; more oxygen enters Ins blood, and the mass of fit 
which overloaded his system is oxidized and disappears. What 
we assert of the obese individual wc sa) also of the man with 
urinary calculi. The latter, lacking for exercise, does not com- 

oxidize the a/otized products which he ought to 
uate. Increase in this man muscular waste, and reduce his 
diet, and often you will see the gravel disappear; la thi 
oxygen causes a more complete combustion of albuminoid suli- 
stances, ainl eliminates them under the form of urea, etc. Iu 
large cities men frequently cultivate sedentary habits, and ex- 
cesses of every kind frequently aid in deranging the health; ■ 
dietary too liberal, and not at all comportiug with the daily 
exercise, overburdens the hody with carbonaceous or nitrogenous 
principles, which an insufficient respiratory action is unable to 
eliminate. At other times the reverse of this phenomena takes 
plaee. There is n lack of exercise, or an excessive exercise^ 
added to an unhealthy dwelling and insufficient nourishment. 
which step in to profoundly change the organism, Well, in 
these cases, the regimen and the most appropriate treatment 
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trove to be insufficient to restore the strength nf tin- system , 
let oxygen, this modifier of the nutrition and of the captl* 
ary circulation, be administered, and we shall sec the disorders 
ive mentioned removed. 

We have known a diabetic patient, with whom exercise at 

be sea-shore, under an atmospheric pressure greater than that 

Paris, produced a decided decrease in the quantity of sugar 

lily excreted. Sojourn at the sea-shore had the same ( Beet on 

his Btaj at Vichy. M. Mialhe cites ihe history of a 

diabetic who learned to appreciate to a nicely the exact number 

"kilometres that he must do to offset the effects of a little 

orinandizing on saccharine or starchy elements. M. Hou- 

urdal long since proved that the best adjuvant of diet in the 
atment or diabetes is the regular use of gymnastics. In coj> 
tir.n of these facts we can quote results which we have 
htained with iuhalations of oxygen in case of several diabetics, 
IciihoiU any changa in their diet. We have seen the quantity 
sugar in their urine decrease in a remarkable manner. The 
inn total diminished in these cases, and in a few days to the 
scteut of one-half of tliat which had been establial 
lormal. M. Berenger-Feraud, a young and rerj distinguished 
.urine surgeon, as also Dr. Y-van, both of whom have, al 

■ suggestion, used inhalations in the treatment of diabetes, 
> very favorably modified the condition of their patients. 

Undoubtedly we have proceeded only upon the symptoms of 

the disease; but in the existing state of science, what other 

treatment can we administer to the diabetic; since science is 

ended either as to the nature or as to the real cause of 

b disease f 

An importanl physiological circumstance which materially 
ds in retaining oxygen in the blood is the presence of a targe 
i id - alkaline elements in this liquid. This fact, pointed 
by M. Chevreul. has become, in the hands of M. Mialhe, 

■ basis of a rational treatment of diabetes. Under the inrlu- 
■ ui" alkali — Vichj water, for example — i he blood appropri- 

a greater quantity of oxygen and burns up the excess uf 

i matter. Nothing is easier than to establish a thera- 

item on this basis, to wit, the administration of alkalines 

ins of oxygen, in the treatment of diabetes; all the 

. whatever may be Ihe theory we adopt as to this 

■. the therapeutic object is always the same — to destroj the 
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glycosuria matters formed.* Rut we do not wish to insist further 
Upon this point. We refer the reader to the scholarly work of our 
friend. Dr. Marchal (de Calvi). In hi* very remarkable " Letien 
on Chemistry" he dwells much on this subject, and wc cannot 
do better than to reproduce his opinion on this point: — 

"Myriads of organic compounds which, by themselves, at 
the ordinary temperature, or at that of the animal organism, ate 
wholly lacking in the quality of combining with oxygen, that is 
to say, of burning, acquire this quality when brought in contact 
with h lice alkali. (Chevreul.) This influence of the alkalies is 
particularly striking in case of certain coloring matters, which, 
under these circumstances, become decolorized; or with certain 
colorless substances, which thus take on color and are then 
destroyed. < Jarmine, one of the most permanent coloring mate- 
rial*, the coloring matter of Campeachy wood ami of Brazil 
wood, the coloring ma tin- of the blood, when disa Ived in caustic 
potash, keep without change for months; hut as soon as this 
solution is brought into contact with air or oxygen tin 
rapidly absorbed and these coloring matters are destroyed, 
(t'hevreid.) 

"The colorless solution of gallic and pyrogalUc acids is 
Changed to deep red in the presence of |K>t,ash and in eontaot 
witli air, and is destroyed in the space of a tew minutes. Alcohol 
itself is oxidized and darkened at ordinary temperatures, when it 
contains five alkali. 

■• Sugar of milk and grape-sugar, in the presence of alkalies, 
liberate the oxygen of even tin- metallic oxides, at ordinary 

temperatures. 

" A similar effect is produced by the alkalies in the blood ; 
they both favoring and increasing the combustibility of the 
respiratory foods. 

'■This influence of the alkalies is very marked in i 
the salts formed by orgaulc acids introduced into the circulation. 
We have I'M- a longtime observed thai the urine becomes alkaline 
when savory finite, as cherries, strawberries, apples, efc 
eaten. All these fruits, as well as the juice of m-ji|H>s. tubeffi, 
and herbs, contain alkalies, in the form of acid vegetable salts. 

* II' wi' lire to realize niiytliiii.n ln'V-mid mrrc ti'iutmrsiiy !illi-r!:tiiini rum I lu- 
ll, r ..I' <i\y;."'ii in Mi'- iiiMiliniisly rn ill miiliiily. ii must I" 1 by an Invigorating 
nml rrtrri'Ctinu 11m 1 n — jruilnlivi- I'ii hrl ion I bill tin: L'lyrcisuHc fnniiiitii.ii* . . 
tratlnniT) will In- prevented ;it their source Tlierc is renson to liorie tiinl »n 
iiiuliigitn And tlmrough us« of Urn remedy will do lata.— Tbim, 
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usually as mnliitcs (-tone- fruits, pineapples), citrates (kcrnel- 
iVnii.s, gooseberries, potatoes), 01 as tartrates (grapes). Now, 
it follows, from the investigations of MM. Gilbert Blanc and 
WcebJer that the foregoing salts, in ken separately, comport 
themselves like the -alts contained in the different vegetable 
ntances introduced by the month or in tin' form of i>;iihs; 
citrate, tartrate, makte, ami acetate of potash reappear in 
» urine as carbonates. 
"The acids of these salts being introduced into the blood 

i a state of Combination, either neutral or acid, are burned as 
Tipletcly as if in the most perfect combustion apparatus. The 
line carbonates contained in the urine ot'lhe herbivora have 
■ir origin iVi i in tie' same source, Thej are derived from 

iinie salts, having an alkaline base, contained in the food. 

• It is. moreover, l>\ contact with an alkali that urio arid is 

■ned in the system The urine of rabbits to which we ailnnn- 

.-.,■ doses of uric arid in the form of mate of potash 

wo to two and a half grams) did not contain uric acid. 

This arid was converted into oxalic acid and urea, of which the* 

quantity was at least rive times the quantity of urea in normal 

"lie. (Frerichs ) Now urea, as we know, represents carbonic 

-id in which one equivalent of oxygen is replaced by its rutiivii- 

it df amidogen. The cause of the extreme combustibility of 

• substances in the system is evidently due to the alkalinity 

the blood, as the simplest tints prove. The herbivora con- 

ie, in their food, ;i large proportion of free acids, which are 

ted throughout the circulation and disappear as acids 

' with alkalies. There is unquestionably produced in 

ir organism, as in that of carnivorn. uric acid, arising from 

combustion of plastic material; but, in a state of 

dth, this uric acid never appears in the urine of animals rich 

free alkali. This phenomenon is satisfactorily explained by 

Diefence of alkaline carbonates in the blood. Vegetable 

aeids introduced into the blood, or uric acid resulting from the 

■ rphosis •>}' tissues, decomposing the alkaline carbonates 

.nd forming neutral salt* which are quickly decomposed by 

rculating in the system, and carbonic acid, made free, 

ilrnm.ited h\ the lungs."* 

Ir follows from this lengthy quotation that alkaline medica- 
, so long employed in the treatment of gravel, has tin its 
* NonvelleB, Lettres sur la Clilnifo, p. 171 et suiv. 
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results the retention of an increased quantity of oxygen in the 
blood, of a iih ire active and thorough combustion there of plastic 
elements or albuminoids, and the conversion of uric acid into 
iircii, the form under which azotized matters, completely o 
are eliminated from the system. Certainly we will not pretend to 
limit the effect of the alkaline nits to this simple role; the verj 
method following which we prescribe Vichy water, at Pougucs 
and at Carlsbad, is too complicated to have a limited or single 
effect; but that which proves the powerful action of these 
waters as retainers of the element, oxygen, is this, that it is often 
easy, on the appearance of gravel, to check the production of 
uric acid by modifying the diet and compelling the sufferers to 
take exercise. An indirect proof, which further corroborates this 

view, is that gravel very rarely occurs in men who pursue a 

manual occupation in the open air. In tliis case it nun !>'■ said 
that their food is not too highly annualized in nature. This 
is true; but, even admitting it, this observation does not in- 
validate the fact which we have above cited. We can then, we 
believe, with advantage place individuals afflicted with gravel 

upon inhalations of oxygen, at the same time that we modify 
the diet and administer an alkaline mineral water. These are 
admittedly but theoretical views, but in this matter has not 
empiricism outdone, in this respect, the recognia d principles of 
modem chemistry, and is nol our proposition very naturally 
deduced from the facts cited by Liebigl 

We note with pleasure that M. Roubaud,the skilled inspector 
of the waters of Pougues, reaches the same conclusions in a very 
interesting brochure published this year on the springs of Pongnes. 

But do the alkalies alone possess the property of endowing 
the him. ,1 with the faculty of absorbing or dissolving s nun 1 ! 
greater quantity of oxygen f When we subject our patients to 
an alterative treatment. — iodide of potash, fur example. — \\<< we 
really know what takes place in their systems! Here is a field 
of study wholly unexplored. What incurs when we 
liveroil in large doses, an empirical, yet often beneficial n 
Through what elements does it act on ^thc organism '. We do 
not know ; hut a fact which has nut escaped the English Dr. 
Birch is that coj-lher oil siwceeth heller in the. fowitrjf, or nl thr 
etOrshore, tlian 'm large <-iti>-n. In those instances it is evidently 
better absorbed, and under the influence of a stimulating aUnus- 
pUere it undergoes more perfect combustion. W hy do 
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ifl certain scrofulous manifestations, combine with it inhalations 
of oxygen '■ [Dr. Humphrey, of Whitewater, has reported 
Mune very encouraging results from the use of oxygen in con- 
nection with cod-liver oil. lie does not. however, rely on inha- 
lation, bul utilizes the gas bj enentata, introducing, per rectum, 
two to four quarts, half an hour alter injecting two ounces or 

of emulsified oil. See further, on this point, in •• Notes and 

Comments." — Trans.] 

tliut enough of pnernli/ations. Let us come to the appH- 
on of oxygen. We will study: — 
II. Its ii/i/'li'ii/i'iii to medicine. 
111. //■■• appHoation toewgerff, which we wffl. treat under 
heads : 
(") hood applications. 
(A) Oenerai applications <>r inhalation. 
1\". Application of oxygen in ffie treatment of certain 
■ Hrma. 
Before dwelling on the practice in "Inch we have admin- 
istered oxygen in the treatment of a certain number of dis- 
eases, called medical, we will reproduce a table of rases in 
which Beddoes prescribed it. This tabic is fur more in- 
teresting than is indicated in the- mere matter of casea I 

failures. Moreover, the English author has taken pain* to 
assert in his work that if oxygen has not always succeeded il 
ha-, nt least, done no hnrm to any of his patients. For our part 
we '"in make the same observation, and in equally good faith. 
We have not cured all the patients whom we have caused to 
inhale this gas, hut we are certain that we have not injured a 
one of thorn.* 

■ mi if m Ingrained appntwntton li I be 

. i ■ i.n . M" iw in- ii 11 i [ i| 1 ..rliiTic .List's ,.1 ■■;>- 

i Oi ]■•■ ii t iuiproasion t,h*t oxygen nmy be 

1 lull is, pro t.-lit", :. ilmi'j, Mill- t 'iff:, [ii'lllii- stLTi-ri I-. 

■ ■ is. .,i,. I y. i in. ..i,iv .,C ,!,.,.,■ »|„, l,,,v.. „..| -i-r,, II,.. Mil. ,.-.-i nriy 



■ .i. : tiled discussion.— Tiia.sh. 
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EFFECTS OF OXYGEN ON DIFFERENT DISEASES.* 


Disk w.«. 




Numlwr it 
ReUavad 


Number »f 
I'M Koi 
Relieved. 


Total. 




2 

fi 
9 
ft 
B 

1 
10 
ft 
IB 
ft 

ft 
a 
l 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 


2 


9 

ft 
i> 

2 



1 





ft 




ft 
1 





3 

5 
8 
ft 
1 
ft 
ft 

ft 


ft 

ft 
11 



ft 







4 
6 

G 

E 

a 

23 
B 
4 
1 
4 
1 
4 
1 

4 
3 

1 

1 
1 
1 
2 
1 
1 
1 
1 
4 


DO lIllr.Fi 

Oontin 1 brer 

Ii)ti;i'i»tt.iKin fuver 


4!) 


SO 


It 


93 


It follows, from the foregoing table, in view of consider*. 
tions which we will now snbmit, and especially from cases which 
will be cited in the succeeding pages, that oxygen can rendet 
very great service in the treatment of anaemia, and <>i' dyspepsia 
associated with anaemia. We have not had opportunity, in 
hospitals, to administer oxygen in these cases ; this we realize, nut 
having had charge of the medical service. Therefore, *ra have 
not many times administered oxygen in anaemia and dyspepsia, 
save ns a general means of combating these two eomplicatieas 
of other more or less grave pathological conditions. 

But in our private practice wc have several times administered 
it with great success. Our first patient was a lady convalescent 
from metro-peritonitis. She had become profoundly ancemic; a 

•This table. baud mi Ull' work of Ruddiies, \a borrowed from the British 
Library, vol. vl. 
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flatulent dyspepsia, complicated with vomiting, rendering ali- 
mentation impossible. Under the influence of oxygen a] 
symptoms subsided, and the invalid was restored Lntheca 
snouier woman, who was anaemic and dyspeptic in the hi) it 
degree, hex strength greatly reduced, the most varied treatm at, 
;is in the preceding cose, had been resorted to without any result. 
Under the influence of inhalations of oxygen her strength mid 
appetite returned, and the anemia was removed. This Lady be- 
came snosrofa at the end of si\ weeks or two months of treat- 
ment 

In order to present these cases a little more circumstantially, 
we "ill give :i curious case m point, borrowed from Bcddoes, sod 
another from Dr. Thierry-Mieg, who lias kindly reported it to 
as. Both demonstrate the influence of oxygen upon these two 
pathologic conditions. 

Case I. Extreme Debility — Treatment bu Oxygen* — ■< I3en- 
n. -ii Street, Si James. July 4. 1796. Mrs. Roberts, of 43 Pica- 
dilly, lias been an invalid for more than twelve years. She has 
been treated, successively, by the most capable practitioners. — 
- Pinkston, Cadogan, Cheston of Gloucester, Farmer, and 
by a distinguished physician of Bath. Finally, she Ibuud her- 
self so reduced thai she was compelled to keep her room, and 
waa scarce!) able to stir from her bed. She was then placed 
under the care of Dr. Merryman. She had no appetite ; pros- 
tration extreme; faciea hippocratic; insomnia persistent. Ilav- 
:i called to see this invalid, 1 at first prescribed some 
aperients, then cinchona and lime-water. Finally. I place! Mrs. 
Roberta upon inhalations of oxygen. This vital air thoroughly 
revived the patient; the cachectic aspect rapidly disappeared; 
ft returned; the appetite and the cutaneous respii 
■established, and the general improvement was so prompt 
and bo rapid that in less than a month she enjoyed a condition 
; health, which continued during more than four months' 
■quent observation." 

■ II. Aitirmia Fotlotcing a Bad Parturition,^ — "Mrs. 
Boston (U.S.A.), thirty-two years of age, was delivered 
in March, lMi-.\ followed by adherent place! 
■ it-re hemorrhage. From this i- 
round anaemia, from which this lady, who was 



+ Reported liy Dr. Thierry Mieg. 
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of a lymphatic tempera men t. and exhausted by seven! ronseeu- 
tive confinements, was unable to recover, notwithstanding the 
use of ferruginous preparations ami of divers sojourns in the 
country. 8ne mu advised to go to Europe. 

'• In July, 1864. she arrived ;it Spa, where the use 
ferrugmous waters, at first, did much good ; hut, after the first 
three weeks, the amelioration was not maintained, the appetite 
was lost, and she decided to make a month's trip to Switzerland. 
Beaching Paris in September, lS(i4. she was .still very aaannic, 
feeble, unable to go out except in » carriage, and absolutely 
without appetite. 

-■ Etaving'heard, through St. Demarquay, of the great utility 
of oxygeo in these eases, I advised Mrs. L. to inhale, twice a 
day, ;ii least an hour before each of the two principal meals, at 
first seven Litres of oxygen at a time; the next day, eight, then 
nine, increasing to fifteen litres at a time, making thirty litres 

per day, and to continue this dose. Added to this, a tittle mass- 
age of the muscles; roasted meats, rare-done; Bordeaux trine, 

and every day a little exorcise in the open sunshine. 

"She commenced the inhalations of oxygen on the 24th of 
September, September 30th, very little change yet. During 

the first Jays of October Mrs. L. began to have an appetite. A 
lew days later the appetite became very strong, and the di 
was well performed. The mental faculties were exalted, Mrs. 
L. by this time was capable of taking more exercise. She felt 
better than she had been for two years, and continued to 
thirty litres of oxygen per diem until the 8th of December; that 
is to say, the inhalations were continued for six weeks. She con- 
sidered herself entirely cured, having recovered lier strength, a 
fair degree of embonjtohit, an excellent appetite, and livel] 
Meanwhile, considering her temperament, I advised t . 
cod-liver oil and hypophos-phite of iron, with some pepsin-powders 
whenever her appetite failed. 

" Mrs. L. passed an excellent winter, and she herself attrib- 
uted to oxygen the marked amelioration in her condition which 
supervened; when, in March, 1805, like a shuck, she was im- 
pressed with a sudden fear, which was succeeded by a conl 
of had feelings and weariness, The nppctitc disappeared, hex 
dyspepsia returned, and pepsin, together with iron 
vomica, failed to control it. It was then that inhalati 

were resumed, and a better state of feeling soon became 
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apparent, when, at the end of three weeks, the date of departure 
having arrived, Mrs. L. was obliged to quit Paris. 

44 At the date of this writing I learn that a sojourn in the 
Tyrol has had very good effect, but I regret not having again 
prescribed the oxygen inhalations at Paris, at least six weeks be- 
fore the departure of Mrs. L., considering that the last three 
weeks gave much greater results than the first three. 

44 This report tends also to confirm a principle well known 
to physicians in its applicability to ferruginous and tonic medica- 
tion in general ; that is, we ought not to stop at a temporary 
success, but should return to the use of the same means after 
longer or shorter intervals. I have reason to believe that if, 
instead of omitting oxygen inhalations for four months in case 
of Mrs. L., I had caused her to resume them at the end of three 
months after the first period, the magnificent results obtained at 
first would have been maintained, in spite of the unexpected 
causes of debility which supervened. In support of this opinion, 
I would say that a very distinguished physician of Boston, who 
was the regular adviser of this patient, made her promise to per- 
sist in the use of tonics and iron for a year or more. And she 
recalls the fact that the waters of Spa lost their good effect at 
the end of three weeks f I would therefore have been justified 
in directing her to return to oxygen sooner, but the improve- 
ment had been so remarkable that it reassured us beyond meas- 
ure ; besides, the knowledge of a new remedy is acquired only 

gradually." 

In reviewing the table previously given, we are impressed 
by the number of diseases to which oxygen has been applied ; 
hence, we are not astonished at any want of success. Our own 
medical practice, however, is far from being as extensive as that 
of the English physician. In reporting our own cases, we will, 
at the same time, make known results obtained bv Hill, which 
are not less interesting than those of Beddoes. 

The disease for which oxygen has been most prescribed is 
asthma; in fact, we note that twenty-two cases have been sub- 
jected to this method of treatment, and that ten were cured, 
nine improved, and that but three were found to be wholly re- 
fractory. It is probable that the word cure implies that oxygen 
has interrupted the paroxysms, and not that it has caused the 
disease to permanently disappear. We presume that those who 
have read the " Cliniquc Medicale " of Professor Trousseau, and 
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the able article on Asthma by our friend (>. See, hi the "Nou- 
veau Dictionaire de Medeeine et de Chirurgte Pratique," will be 
of our opinion. Nevertheless, the fact is interesting, and de- 
serves to be so much the more fully recognized, that we have also 
obtained, hi case of individuals suffering with asthma, the moat 
remarkable success; not that we have p e rf or m ed permanent 
earns, but we have been able, in many rases, to prevent the 
onset of Hi!' paroxysms. 

The following oases are selected from the practice of Bed- 
does and from our own : — 

Case 111. Nervous Asthma Treated />// Oxygenf* — " It is 
with the greatest pleasure that I publish the following case, in 
tir hope that other persons may find help from the san 
ment For nearly eleven years I was subject to frequ 
oxysnu of nervous asthma which caused me unspeakable ButSer- 
in:;. Hlistering the chest and expectorant, medicines 
in ■ usually, but not without several hours of agony. Damp 
weather distressed me far more than freezing weather, Mj 
strength was very much depressed, even for a long time s 

jiii had left inc. About the middle of Last Si 
(1795) I began to inhale oxygen, under the advice and direction 
of Dr. Be (does, After a lew weeks a very evident imptoi 
in my he iltb took place. Toward the end of Octob c I 
cold, and experienced a quite intense paroxysm of asthmai 
though less severe than formerly. Since that time ap to the 
present I have had but five paroxysms, all much milder and of 
shorter duration. Each spriug, for many years, I was quite iu- 
di posed, but this year I was not sick for a single hour, and 
during the last, ten months I have enjoyed better health than 
during a number of preceding years. Ileal and dampnes 
me less than formerly, and, quite in contrast with my former 

nee, I can take cold without, incurring an fttl 
asthma. I have respired oxygen about nine months, once per 
day, with some slight interruptions. 

'• At the beginning of this month I stopped the treatment, 
hoping to he able to pass the summer without this auxiliary, 
and with the intention of reserving it for times when I may 
require it. 

-.1. Hake, Esq. 

■•Conduit Sthrkt. July 8Kb, 1700."" 

• Ikdilues. n/i off., part iv. |>. 49. 
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Case IV. Asthma — Curiam Eff'evts of Oxygen mid Bj/dro 
gen Administered Alternately.* — '■ A gentleman, Mr. T. I)., 
was referred to me by Mi*. Baker, lie had been Buffering 
'iiti'i for nearly thirteen yean. He had lost appetite, 
ai!-l experienced extreme muscular weakness-; his pulse was 
and ti is extremities cold. I prescribed for him super- 
ated air. After six weeks of this treatment, aided by 
appropriate remedies, the asthma was not mitigated (which sur- 
:.:'-, since by this method I liad that n Into and the preced- 
ing ones relieved and cured several asthmatics). It seemed, on 

rary. a little increased. The patient at this tiroe incurred 

a v'i\ severe coid. Fearing lest the recent oxidation had farmed 

the inflammatory symptoms, I prescribed to him the respiring 

of hydrogen gas diluted with atmospheric air. The feverish 

heat and irritation of the chest immediately disappeared, He 

lias repeated this inhalation, and is now persuaded, knowing as 

he does Ids own constitution and the persistency with which 

[Feet lum, that hydrogen has prevented, or rather cured, 

the catarrhal attacks. Upon interrogating this patient more in 

I that he had fallen into the habit of curing his 

paroxysms of asthma by going to the theatre, and. in (act, he 

ti fthi re, provided he took care to secure a place in the 

upper gallery, but not if he went into the parterre boxes. I 

also that the east wind blowing with violence invariably 

■ roxysm, if he walked against the wind ; and thai 

he was never quite so well as when he found himself in a dense 

crowd, and in a damp and fogg) atmosphere. 

"When Mr. 1). breathed a superoxygenated atmosphere, 

tough the oxygen was much diluted, he was await* 

■ next morning at a very early hour by a sense of 

."i. which was followed by a long paroxysm of cough- 

ation of the lungs, and dryness of the tongue. When 

I d liydrog m he \\ n\ to sleep sooner than usual, he 

slept Well, and had none of the foregoing symptoms. Sine' the 

bad been removed by hydrogen 1 conceived the idea of 

ttle oxygen during the day, and some hydrogen 

By the vise of this treatment be quite recovered. He 

went to sleep almost immediately after inhaling hydrogen, and 

t entirely relieved of all his former symptoms." 

This last case is very remarkable. In this instance it was 

• Betldocs, op. eit.. p&Tl i, 
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not oxygen, but hydrogen, that proved effective. We will 
dwell mure at length on this point in the chapter devoted 
to this latter gas. We have also had opportunity to cause asth- 
matics to inhale oxygen, and in many cases we have ol 
prompt relief. We ought to add that in the above rase we had 
to deal with a purely nervous affection, without any serious 
complication of the lungs or heart. 

(Vise V. Asthma Treated by Oxi/ffen* — Mr. X., aged nine- 
teen years, horn in Scotland, was placed, on December 10, 1863, 
under the ease of M. Demarquay for hydrocele. He recovered 
completely iron this disease; hut was seized with a pal 
of asthma the next day alter lie arrived at the hospital. M. 
Demaxquay thought to treat the asthmatic symptoms by inhala- 
tions of oxygen ; and, strange to sty. these symptoms yielded, 
as if by enchantment, as soon as the patient inhaled tile vital 

air. Note, in addition, some details ol' the pathological history 
of this young Scotchman, and the results which were obtained 
as to the condition of his lungs under the influence of oxygen 
inhalations. 

His mother early succumbed to tubercular disease of the 

lungs. His father is still living, and enjoys perfect health. 

Since he was eight years of aye he lias had paroxyams of 
asthma. Until he was thirteen or fourteen the paroxysms oc- 
curred regularly once a month, and since each paroxysm tasted 
about a fortnight, the jiatient experienced but a moderati 
of heal tli. even dining the last half of the month. His : 
health was. therefore, quite variable. From his fourteenth to 
his eighteenth year the paroxysms, although less freqo 
tinned meanwhile to a fillet him every two or three moot 
eighteen he left Scotland for France ; and, thanks to the more 
genial climate of our country, the asthma diminished in both its 
intensity and its frequency. Since his sojourn in France 
had but two paroxysms of asthma, — the first aboul tiirei 
ago, and the second since his admission to the hospital. 

December 13th. Last evening, at the onset of the i 
he inhaled twenty to twenty-five litres of oxygen. Fi 
first inspiration he was better, and alter having appropri 
the oxygen from the bag the paroxysm ceased entirely. 

December 17th. At nine in the evening he was 
seized with asthma. At once be was made to n 
• Reported by the boapEtal in if roe. 
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and the symptoms of dyspncsa disappeared as if by enchantment 
According to the statement of the matron in charge, the bag, 
which contained twenty-five (u thirty litres, was not yet emptied 
when the patient tell asleep. 

From the 18th to the 22-d the patient had no recurrence of 
asthma. 

On the 33d, awakened by a paroxysm, he reverted to inha- 
lations of oxygen, which were followed by immediate relief. 

From the 23d to the 27th he was comfortable. 

On the 27th the patient began to suffer From dyspnoea; a 
few inspirations of oxygen promptly averted the paroxysm, 

Case VI. Employment of Oxygen m an Asthmatic Par- 

—Alfred D., twenty-seven years of age, employed by 

the government, entered the Municipal Hospital, January 23, 

l^tij, suffering from an indurated chancre, complicated with an 

Inflammation, of the inguinal glands. 

Before his entrance into the service Mr, 1). had been ex- 
posed to severe cold weather, which brought on B mild bron- 

eaitU, an indisposition to winch he says he is quite subject 

On the 24th he was seized with a paroxysm at asthma, 
which, without being specially painful, embarrassed him very 

much, and compelled him to keep a sitting or upright posture, 
These paroxysms of asthma, he Bays, have been constant and 

I able companions of colds, to which he has been subject. 

iey last three or lour days, and then disappear. 
The 25th the oppression which he had experienced increased, 
omewhat relieved in the evening by a mustard foot-bath. 
The 26th the oppression of breathing was still the Bane. 
iventy litres of oxygen were inhaled after our visit. 
On our recommendation he ate his breakfast » ilh a \ iew to 
satisfy! his appetite, — a thing he did not dare to do the night 
before from fear of being too much oppressed. 

After the repast he felt no more than the usual inconveni- 
ence. 

The 27th he inhaled twenty-five litres of oxygen. 
The appetite, a little increased, was again satisfied by the 
i who, on the 28th, announced to us that his breathing 
was no longer oppressed. 

The asthma had disappeared. 

[There is nothing instructive in this ease, beyond the 
already established fact that oxygen inhalations will, in nearly 



130 



Mi:iM('AT. PSEtTMATOLOGV. 



every instance, surely ami promptly cut short a paroxysm of 
asthma when not too extensively complicated. It appears that 
the remedy was exhibited but twice, indifferently at that, in the 
five days' history of the case. In all, forty-five litres, or abonl 
twelve gallons, of the gas was used. What the result would 
have been, as to future attacks, had this patient been given eight, 
ten, or even twenty gallons per diem, is left to conjecture by the 
author. — Tkans.] 

Case VII. Among the cases which it has been our good 
fortune to observe there has been one which was indeed very 
striking. It relates to a man who came under our care to 1h? 
treated for a comminuted fracture of the thigh. This unfortu- 
nate man was asthmatic, and as he could not maintain the 
horizontal position he was compelled to pass the nights with the 
windows open and sitting up in bed. Oxygen ameliorated his 
condition lint did not cure it. We then mixed a quail of 
carbonic arid with three quarts of oxygen, and our patient "as 
cured; that is to say, the paroxysms of asthma ceased, Tin- is 
not m surprising as it would seem, for observation teaches thai 
paroxysms of asthma subside in certain individuals under the 
influence of keen air; others, on the contrary, prefer low ami 
damp situations rather than high and open ones, the <it\ to the 
the country, the stilling air of large crowds to that found in 
roomy apartments. This explains, also, the favorable results 
which have been obtained with pure oxygen, ami with air mixed 
with hydrogen or carbonic acid. 

Case VIII. We do not note in Hill's work a single a 
the Use of oxygen in the treatment of asthma, but be cites l 
case "I' nervous cough occurring in a young girl. Tonii 
antispasmodics relieved it, after two months' treatment; hut at 
the expiration of a month there was a relapse, with aggravation 
of all the symptoms. She was uow treated by oxygenized air. 
At the end of fifteen days relief was almost complete, and three 
weeks later the cure was positive. The English author 
that under the influence of tins remedy the constitution of the 
child was much improved. 

How shall wc explain these facts { Is it by the direct 
action of oxygen, of hydrogen, or of carbonic acid on the 
bronchial mucous membrane that the paroxysm of astl 
interrupted or modified ; or is it by the action of the gases on the 
central nervous system through the intermediation of the blood I 
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All these questions will no doubt one day be solved, but 
for the present it is only necessary to record the tacts, and we 
challenge ;ni\ explanation which is not the strictest deduction 
'oni direct clinical observation. 

We do not find, in the table given by Beddoes, any eases 
of disease of the chest in which oxygen has been employed, 
during the time it. was iii use by this practitioner. Further, on 
ire will call attention to this fact It is explained, however, hj 
the failures and untoward results which had been experienced 
ivith it in the treatment of phthisis. In one place in his work 

he undertakes to explain the insufficiency, and even danger, of 
ecQOrse to oxygen [in phthisis] by the following theory : 
ng to him. there is in consumptives hy|)cr-artcria ligation 
of the blood ; oxygen would, consequently, be in excess in the 
blood of these patients, and hence, according to him, it ia best 
avoid placing them upon the use of this remedy, Hence, 
ldoes selected lor his consumptives an atmosphere less 
oxygenated and less stimulating than the air of the country. 
'I'lMi'iit, we shall not admit the assumptions ol* the English 
author so Ions* as thev are wholly theoretical, and he himself 
had not, in bi> day, any scientific basis on which to sup]<ovt 
them. In fact, the pases of the blood, the existence of waieh 
was not then known, bad, of course, not yef been made the 
subject of any careful analysis, 

To-day we are aware, it is true, that the proportion of 

oxygen taken op by the blood is susceptible of variation; but, 

unfortunately, the circumstances under which these variations 

■ !■ produced are not yet determined with sufficient accuracy BO 

that we can deduce positive indications. Let us hope that the 

dvnncement of chemical analysis will afford us new light <>n 

tlH subject This seems to be assured, and any one who will 

studv the subject ;is we have done will, perhaps, be convinced 

that there are a number of thoracic affections in which the use 

of oxygen ou^ht to be proscribed, and particularly in acute 

phthisis, with fever; or even, whatever may be the form, when 

■■" has reached an advanced staijc. since at such time 

ny active excitement of the nervous or of the circulatory system 

B very unfavorable influence on the local condition; 

e outset of phthisis, in lymphatic or scrofulous individ- 

ab, "ben the symptoms are only slightly marked and the 

lows thin; and when persistent dyspepsia still further 
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increases the tendency to emaciation, and causes material, poorly 
elaborated by a deficient digestion, to further contribute toward 
an insufficient nutrition, and to the formation of pulmonary 
tubercles, — in these eases oxygen has given, and will Rive, good 
result-,. The fear that we ought have, with regard tu over- 
stimulation of the bronchial mucous membrane, ought to yield, 
in the face of experience. We have breathed oxygen, in the course 
of a bronchitis, without the least, aggravation, and our friend. Dr. 
Foley, has given it in a case of phthisis to chock recurrent 
haemoptysis, with good effect. By this it is seen that it does 
not do to decide positively as to the action of oxygen from its 
chemical properties, as many learned men, whether chemists or 
physicians, have done. It is for experiment alone to decide; 
and, in a like issue, speculative and preconceived Ideas frequently 
have no other effect than to divert from the real truth those 
who would gladly follow it. 

We protest, then, against all exaggerated tear relative to 
lie- aw of oxygen. We do not mean to say that oxygen, M 
any other gas, should bo given unreservedly. Not should we 
forget that in causing any one to inhale a gas, the circulatory 
medium is placpd in contact with a new agent, which acta 
directly on the nervous system ; and that the pulmonary mucous 
membrane, besides briny organized for this purpose, i- en- 
dowed with a power of absorbing, or rather with a permeability, 
as regards these agents, which is very remarkable. These con- 
siderations having been offered, let us scan the liiets which 
alone, at this instant, should outweigh every mere speculation 
of the mind. 

We have described, in the historical portion of this work, 
the attempts that have been made iii tins particular direction, 
The eases we have been enabled to observe are nut nun 
but we ciin add to our personal experience that of tlu» I 
and discreet, M. Monod, and that of one of my most honorable 
v.,iifrr,-<x, M. Ilerve do Lavaur. 

Case IX. Chloro-Atuenii'i [Tuhwntlar ?] Trwtfmmt By 
Os'/tji'n* — '■ S. 1',, aged seventeen years and nine month 
plained of languor and general debility. She had palpitation 
nod oppression on making the slightest exertion, esjMi ; 
climbing stairs. She was pale and very much emaciated; for 
several months the feet and ankles had been afflicted witjl 

* Bi'ililms. .,;,. (it., pan i. I'iigi' T4. 
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every day toward evening, or after tlie least exercise. 
Gastric pains; frequent cough, accompanied at limes by pahn 
in the head; appetite impaired; pulse 112. Tlie cauunenia had 
never appeared, and the patient had never experienced tlie 
symptoms which usually precede this (unction. She began to 
complain about two years and a half ago, Since that time she 
lias taken many remedies, but without any benefit, 

• February 14. 1795, 1 prescribed for her a mixture of oxy- 
gen and atmospheric air, in the proportion of three to seventeen, 
to be inhaled daily. 

'■■ February 18th. This modified air lias not yet produced any 
perceptible effects. I prescribed seven lilies of oxygen, diluted 
with sixteen litres of common air. 

' February 23d. Since the dose of oxygen was increased the 
patient does not rest well, and complains of a considerable de- 
gree of general heat. The cough has become more frequent ; 
pulse 125. [Impure gas — in feet, chlorinated oxygen — was here, 
again, the cause of failure, The described symptoms evident!] 
|Hiint to it — Trans.] 

•February 26th. The nights nro sleepless; the cough has 
increased : gastric pains remain the same; pulse 120 to 126. 1 

prescribed again the diluted gas in the same mixture as in the 
beginning, 

■ March 1st Nights quiet; sleeps; less burning heat; cough 
l frequent; gastric pains not diminished ; pulse 110. 

■ March 6th. The patient suffers less in her stomach ; she 
■<■]> more appetite, and a much greater degree of strength; ex- 
causes less fatigue and dyspnoea; pulse 100. 

■' Her outward appearance is decidedly more encouraging; 
the cough i- 1 less frequent ; less dyspnoea and palpitation ; sleeps 
normally; oedema of the lower extremities does not reappear, 
except following unusual fatigue. 

• .March 15th. The general improvement continues; scarcely 
any cough ; no more gastric pains for several days; so little 
dyspnoea and palpitation that the patient can walk two kilo- 
metres without strain, and almost without fatigue; pulse 89. 

" March 20th. General condition much improved; the pale- 
ness has given place to the normal color ; her cheeks, her lips, 
and her nails have resumed their rosy tint ; pulse SI. Not the 
ivmptom of the catameuia, hut as this function is asso- 
iated with a certain condition of tonicity of the arterial system 
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I have no doubt that it will appear when the health shall have 
heroine a little mote I'ully established. 

"March 28th. The general condition has continued to im- 
prove daily ; the appearance of the patient is excellent and the 
strength good. Joun Carmicuakl. 

"BiBHTJKHUlC, March 30, 1795." 

Case X. Tubercular SipiaSdymUU ; Ffttfiisit PulmettaHi m 
the TJtird Stage ; Respiration of Oxygen Qas ; Remarkable 
[improvement. 1 * — Mr. X., thirty-two years of age, entered the 
hospital, February 20, 18(>4. He was put to bed (cot No. 4, 
first male ward, on the seroiul floor). 

Toward the end of January last, alter a very long tramp in 
the snow, this man was taken with a very severe pain in the 
right testicle. The organ gradually swelled and the skin of 
(lie scrotum became very red. lie applied to a physician, who 
prescribed frictions with Neapolitan ointment, and applied 
poultices. This treatment having been followed for several 
days, and the tumefaction constantly increasing. Mr. X. decided 
to come to the hospital. The skin of the scrotum became of a 
reddish purple, the testicle increasing to the size of one's fist; 
tumor tense and indurated, pressure decidedly increasing the 
pain. Has never had a chancre, and there is no symptom of 
syphilis. He had blennorrhagia several months since, bit te-daj 
the urethra does not show the slightest symptom of discharge. 

This man is very much emaciated. He is pale and aiuentic; 
has coughed for a long time; has never had haemoptysis. His 
cough is accompanied by expectoration of muco-p undent sputa, 
nummular, green patches, floating in the midst of a liquid re- 
sembling a solution of gum arabic On percussion, dulness at 
the apex of the lungs, in the subscapular and Bubdancalai 
fossa?. On auscultation, on the right side, feeble vesicular mur- 
mur, lint no abnormal sounds, On the left side anteriorly, 
gurgling sounds. TK'etriloquy in the subclavicular fossa; mout 
crackling in the subscapular fossa near the spine. High fever 
in the evening; a little diarrheca for the last few days. 

Treatment: Couch-grass tea; frictions to the testicle With 
Neapolitan ointment ; poultices ; Bordeaux, 2o0 grammes : 
second-grade diet. 

February 25th. Applied a compound mercurial plaster to 

* Case reported by Dr. Cobiii;io-Diiiiu: in:/.. 
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the testicle; pills of diascordiura; bismuth and extract of opium; 
starch lotion. The diarrhoea is much more severe, 

March 1st. The patient is placed upon inhalations of 
oxygen, four litres of the gas to ten litres of atmospheric air, 

March 3d. The patient hod yesterdays reeling of fulness 
in the chest. Half an hour alter inhaling the gas he experi- 
enced some nausea and eructations ; appetite no better; cough 
Less frequent j expectoration less abundant ; slept well last night. 

Oxygen, twelve litres; no immediate change in the pulse ; 
no flushing of the mucous membranes, after these inspirations. 
The patient demands food. Fourth-grade diet. 

March 4th. Yesterday a little sleepiness during the day* 
time ; less appetite to-day. Very little cough ; no expectoration. 
Oxygen, twelve Litres. Respiration appears to be deeper than in 
the first days, The pulse, a little irregular during the adminis- 
tration of the gas, recovers its normal condition alter the 
inhalation. 

March 6th Voracious appetite yesterday; sleeps well; 

physiognomy better; general feeling of well-being; oppression 

much less. Oxygen, twelve litres. 

March 8th. Cephalalgia yesterday; palpitations of the 
heart ; sleep disturbed , fitful dreams. This morning the patient 
is much better. Oxygen, fifteen litres. 

March LOtb. The patient has been up for two days and 
walks about tile house. His appetite is such that, after having 
taken a meal at the hospital, he dines a second time in the city, 
"lis countenance assumes color, and his cheeks till out. hVspi- 
tion is easier. The testicle has considerably diminished in size. 
March 12th, A fluctuating point in the tumor of the 
ticle ; puncture with the lancet ; escape of nearly a tea-poonful 
serum. 
march 14th. The general condition is singularly improved; 
:he appetite has much increased. Oxygen, fifteen litres. 

march Kith. M. Cazalis, who saw the patient on his 
admission to the hospital, and who had discovered a tubercular 
cai Ity of the size of a lien's egg in the midst of hepatized hang- 
tissue, the apex of the left lung no longer performing it- function, 
ed him to-day and ascertained that the cavity still remains, 
III that the surrounding tissue, which had lost all respiratory 
t ion. is now performing its functions fairly well. 

The patient rinds, moreover, that his inspirations are deeper, 
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his lungs more fire. He went out again yesterday and walked 
hall* an hour. He has considerable appetite, and says he will 
be obliged to ask for a regular Bupply of food [lull diet] if we 
continue to give him oxygen. His digestive and circulatory 
functions are normally performed. 

His countenance is no longer that of a consumptive. The 
testicle has much diminished in size ; it is sutler and less painful. 

Ordered to continue the fifteen litres of oxygen; cinchona 
wine; syrup of iodide of iron. 

March 18th. A slight haemorrhage from the mouth or 
fauces, after inhaling oxygen. [An unheard-of accident in 
American practice. — TRANS.] 

March 19th. The appetite continues to increase; the 
strength has returned to such a degree that the patient can walk 
to the liatignollcs. lie sleeps well, but dreams at flight 

March 20th. Another slight hemorrhage alter taking 
oxygen. 

March 26th. The patient, henceforth, is directed to respire 
thirty litres of oxygen. Alter the inhalation, vertigo, and actua- 
tion of a net-work before the eyes. The cough and expectora- 
tion have been completely suppressed. No gurgling i* heard 
over the region where it was detected a mouth ago. but still 
there is pectriloquy, and the respiration assumes something 
of an amphoric character. 

March 30th. From this time, at the request of the patienfci 
the oxygen will he divided into two doses, of fifteen litres, morn- 
ing and evening, the appetite being too much increased iii the 
morning (by the thirty litres). 

The patient continued thus to inhale oxygen during the 
entire mouth of April. His health became quite satisfactory. 
lie was determined to leave the hospital the 29th of April, 
when he discovered, in the morning, small, subcutaneous ecchy* 
nm-es. resembling patches of purpura; the general condition 
being good. 

April 30th. The patient leaves the hospital, in the i 
satisfactory condition. 

Case XI. Ui-jmii-i of Pahnomirtf Plithiata TVeated etnd !{•')>• 
/•Hi/ limrflffii i-ii Inhalations of Oxygen.* — "Mme.de B„ refill- 
ing at. Paris. Buffering from phthisis pnlmonalis in the third An 
was, on the l>t day of March. Isii4. placed upon inhalation:- af 

* &M rvporlvd l>y Dr. OOaUMtO-DlMneOtt. 
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BKygen gas. This lady, twenty-seven years of aye, had experi- 
• in i, I numerous recurring and severe hemorrhages, during the 
preceding year. Since then she has continually coughed, and 
her general condition has been so bad as to necessitate her 
il during the preceding winter to the South of France. 
Xiiere she had been subjected to the treatment of residence in 
a dense atmosphere, but without obtaining any noticeable ameli- 
ocation. 

"At the time when we were called to examine her sin irai 
liana I in a state of considerable distress. The cough was 
extremely frequent, especially at night, accompanied by an 
expectoration of characteristic, nummular, ami opaque Sputa, 
boating 'in the surface of liquid mucus. The appetite was nexl 
to nothing. The pulse was at all times rapid; Blght-SWeete 
very profuse. She had no diarrhoea. On percussion of the 

cheat we discovered on the left side absolute dnlnen of the 

up|»er two-thirds of the lung. On the right side we noted the 
■ symptom in the subscapular and subclavicular feme. On 
-.ullalinn we found gurgling and pectriloquy. On the right 
ne subcrepitaut rales. 

•• With this combination of signs there could be no doubt 
s to the diagnosis. 

••All other treatment was suspended, and Mine, de B. 
taled, morning and evening, five litres of oxygen, mixed with 
equal quantity of air. 

" The first two days there was no change. The patient 
iBfienced only a sensation of warmth in the chest immedialely 
after the inhalations. The dose was increased, the patient 
inhaling seven litres of the gas morning and evening, adding to 
the container at least three litres of atmospheric air. This time 
die sensation of warmth experienced was much more marked; 
the appetite improved a little ; the general condition' was more 
mtiefactory. Meanwhile, in the middle of the night, during a 
fit of coughing, a sudden pain was felt in the left side of the 
eheat, and the patient expectorated matter streaked with blood. 
" i examination the next day. with M. Roudet, her usual med- 
■i. we discovered on the left side, on percussion, 
sive resonance; at the same time, on auscultation of die 

r considerable increase of the previous pectriloquy. Finally, 

causing the patient to cough, we noticed, at each shock or 
■• cough, the sound of metallic tinkling. 
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"A pneumothorax had occurred. 

'* Nevertheless, the condition of the patient being quite Bat- 
iafactory, the inhalations of oxygen were continued, reducing the 
dose, however. CO five litres, night ami morning. The bloody 
streaks in the sputa rapidly disappeared, ami little by little, the 
patient, who was able to partake of a good repast, night ami 
morning, gained sufficient strength to arise ami walk, in bei 
room, for three or four hours daily, The gas effused within the 
pleura was re-absorbed, little by little, ami in auscultating it. tea 
days after the advent of this complication, we did not tind inch 
marked peetrilo(|iiy, nor the metallic tinkling which previously 
existed. The general condition appreciably improved froiii day 
to day, and the 27th of May, — that is to say. on the twenty- 
seventh day of her treatment by oxygen, — Mine, de I!, (bund 
herself strong enough to give a dinner at her residence, and bo 
do the honors at tahle for her invited guests, for two consecutive] 
hours. 

u After this the patient was able to pass the entire day sit- 
ting ii[>, and to go out in a carriage. The 1st of June she left 
for the country, where she continued her oxygenated inhalations. 
We bad opportunity to visit her there at various times. She 
was taking frequent walks in the garden, breakfasting and 
dining at table. In short, rxeeptmg the cough and ex pectoral ion. 
which, although less frequent, still persisted, this patient pre- 
sented, as compared with her limner condition, the appearance 
of a very fair state of health, a truly remarkable result. Men- 
struation, which had not occurred for live mouths, reappeared 
at the end of June. 

"The vacation period arriving, we lor some time lost sight 
of the patient, and, in spite of the efforts of the members of net 
lamih about her, she left off the oxygen inhalations early in 
September. The general condition still remained satisfactory 
for sume time, hut with the first full rains the cough returned 
with renewed activity, expectoration became abundant, fever 
reappeared, appetite diminished; in short, all the symptoms so 
Significant of the third stage of phthisis assumed a fresh in- 
tensity, and when we saw the patient, on the 20th of November. 

she had relapsed into a condition of great feebleness and 
emaciation. She reverted from time to time to inhalation- of 
oxygen, but she was discouraged, and took her treatment in a 
very irregular manner. Colliquative diarrheca was not slow to 
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set in; the patient reached the lowest stage of decline, and 
succumbed on the evening of February 28, lst;.V" 

C'nse XII. BUMm Checked 6y Oxygen.*— "Mr. G. B.. 
thirty-rive ox thirty-six years of age, born at Buenos Ayivs. of a 
father dead of phthisis, and of a mother who lias a rigoroiu 
constitution, and is enjoying a really excellent degree of health ; 
has always been of a weakly constitution and exoeesivell 
OeiTOUS. Residing in Paris since his youth, he lias experienced 
for ten years past the primary symptoms which lead to a sus- 
picion of tuberculization of the lungs. Since that period the 
disease bus been slowly developed. Several courses at the 
springs of Moot-Dore, and numerous sojourns in the south 
during the winter, have not moderated the progress of the dis- 
ease. During the hist few years very abundant heemoptyees 
have occurred, M. lioudant, of Mont-Dore, and M. Earth, of 
l'aris. had. like myself, detected the existence of several cavi- 
ties and numerous tubercular patches, especially in the right 
lung. The last hemorrhage took place in the winter of 1H04. 
The patient was considered too weak to be sent south, and re- 
mained in the city, confined to his room. Subsequent to this 
last hiemorrhago he declined quite rapidly. In the spring of 
is(it. be wis carried to the country, at Margency. Having 
been called to see him. I found him in such a condition as made 
in-' feat lie would not see the end of the year. The pulse was 
habitually rapid; there was the evening exacerbation of fever, 
with chill, heat, and sweating; p\|)ectoration abundant and 
muco-jHirulent ; utter lack of appetite, and such debility that 
the patient did not leave his bed, except to be moved into his 
invalid chair. I advised inhalations of oxygen. The imme- 
diate effects were such that we were inclined to hope that in 
the valley of the Montmorency the patient might eventually 
recover. He did recover his appetite and strength to such a 
degree that he could walk in the garden, and from time to time 
came to Paris to attend to his business. From this period, that 
is for six months, Mr. (i. B. inhaled, night and morning, twelve 
Biles of oxygen. He spent the last winter shut up in his Paris 
residence, and returned in the spring to the country, from whence 
In- made frequent trips to Paris. He had no more haemorrhages; 
the cough became rare, and expectoration insignificant; appe- 
tite uniformly good. And yet the malady was undoubtedly 
* Report furnished hj M. Monod. 
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[Baking insidious progress. The ptdse was always rapid, and 
liis strength much less than formerly, h was evident in me 
thai oxygen had not cored the patient, but it had interrupted 
th' progress of the disease, which last spring appeared to have 
reached the end ef the last stage; ami this improvement so 
closely coinciding with the use of" oxygen, we cannot help 
attributing it to the use of this gas." 

Here, again, we have the opinion of our distinguished 
r<i,,fn'-,T, M. IIiT\e de Lftvaur, as to the opportuneness and effi- 
cacy of oxygen in phthisis, in some unpublished notes which he 
has kindly placed at our disposal ; — 

" I have had but nine patients who have been treated, in a 
measure, with o\ygen inhalations. Among this uumlier were 
three cases of remarkable sucness: — 

Case XIII. "The first wns a consumptive oflong standing, 
having enormous cavities at the apex of one lung, and who, at 
the time I prescribed the inhalations, had the most copious ex- 
pectoration, evening lever, frequent cough, a dyspneaa which 
rendered the least exertion tiresome, and. lastly, a total lack of 
appetite. Inhalations of oxygen were prescribed to the extent 
of fifteen litres per day, at two intervals, diluting the gas one- 
third with common air. Gradually the quantity of gas was in- 
creased to forty-five litres per day, taken undiluted, and at two 
doses during the day. 

'•ruder this treatment, expectoration ceased, appetite re- 
vived, and the patient promptly became convalescent, The gas 
WAS continued during nearly three months, the dose being grad- 
ually diminished; and now for nhout five months the patient lUH 
gained in flesh, resumed liis ordinary occupation, and continues 
as well as could lie asked. 

Case XIV. "Iii case of £i second patient who was placed 
upon oxygen inhalations, then' were crepitant rales over almost 
the whole extent of both lungs, crackling at the apices, frequent 
cougfa, copious expectoration, and a terrible dyspnoea, which 
compelled him lo pass the greater part of his nights in liis 

arm-chair. 

"There was a consultation, and two of our most eminent 
practitio ncrs rendered rt most unfavorable prognosis. The 
patient went from bad to worse, until, finally, the appetite WM 
entirely wanting. I prescribed inhalations of oxygen, \t the 

end of three days the patient refused to continue them, alleging 
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(hat it fatigued him, and that the remedy did him morn harm 
tliiin good. Such was not my opinion. I had notficd a little 
diminution of the dyspnoea and slight evidences of returning 
appetite, I, however, yielded to the whim of the patient; the 
inhalations were omitted; but I decided to return to them after 
five 01 six days, and this time they were kept up regularly lor 
alwut a month. The dose of gas was, at first, fifteen litres. 
mixed with air; afterward increased to twenty, thirty, and 
forty-five litres, without any dilution. Under tins treatment 

improvement was rapid, dyspnoea disappeared, appetite returned ; 

and the patient is now actually as well as possible, attending to 
hi* engagements, and asserting that he was never in better 
ondition." 

Case XV. "The third was a patient having tubercular 
deposits at the apices of both lunge, and having also a hyper- 
trophy of the heart, violent palpitations, and u. dyspnoea which 
prevented him from taking the least exercise. He was placed. 
for about a month, upon inhalations of oxygen. The cough 
diminished; his appetite — which was nil — and his strength re- 
turned, and at the end of three weeks the patient was able to 
take long walks, without causing dyspnera nr fatigue. 

■ With the other patients the results were much less satis- 
ctory. Three of them, eases of phthisis with cavities, experi- 
tced some improvement, and three others were not benefited, 
I'ithuut my being able to discover, in the condition of the 
abents, the reason for this difference in the results obtained. I 
i not refer to patients who, having tried the remedy lor a few 
lays, did not continue it. I might also add that in the case 
of all patients who used the inhalations, oxygen was not ex- 
clusively employed; and that during the whole time of treat* 
nt the patients continued the use of quieting syrups, cod-liver 
. etc. ; and with nearly all I have prescribed revulsives to the 
urface, eroton-oil, blisters, etc. ; nevertheless. I am convinced 
lat the recovery, or rather the decided improvement which fol- 
mved. in the case of the first three patients, was wholly due to 
□halations of oxygen." 

Doubtless these facts are insufficient to determine the 

ability of phthisis by inhalations of oxygen; hut such as 

they are sufficient to show the benefit which may be 

lerivoil from this remedy. We have again, a few days since, 

-ii our first patient. He remains in good health. The lesions 
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occasioned by the softening of the tubercles of the epididymis 
are healed, and nothing in bis appearance would suggest an) 
suspicion of the grave disease with which lie was afflicted. If 
it is true that pulmonary phthisis is often merely the symptom 
of a general condition, with special manifestation in fee Kings, 
nothing is more rational than to believe that oxygen, this chief 
modifier of nutrition and of the organism, is capable of im- 
proving, in certain cases, the constitution, and arresting the 
progress of the disease. Furthermore, if physicians enter upon 
this line of inquiry, it will be necessary to determine at what 
period of the disease it will be advisable to adopt this treatment, 
and also the varieties to which it is more particularly applicable, 
For our own part, we believe that oxygen is competent to render 
great assistance to consumptives, al the beginning of that period 
which we will cidl the dyspeptic sia^e. when the patients cough 
hut little, grow thin, have no relish for food, and arc suffering 
from difficult or imperfect digestion. It will also be (bund more 
efficient in case of lymphatic individuals, even when the disease 
is confirmed. In this case, also, as is proved by the foregoing 
filet-, we can restore fee strength and combat the disease; \\V 
have prescribed oxygen in three cases of phthisis fiir advanced ; 
in one case the results were nif ; but in the two others there was 

a notable improvement in the strength and appetite ; the sputa 

and the night-sweats were much diminished. In One case, 
which occurred in a poor woman who was both consumptive 
and diabetic at the same time, the improvement was men that 
her family believed she would recover. We Were Obliged ta 

negative the too ardent hopes of this interesting lamily. in order 
to prevent a too severe disappointment. Finally, these two 
patients succumbed, by a slow decline. 

We have administered oxygen not only in asthma sod 
phthisis, but also in a case of bronchial dilatation; and if in this 
condition oxygen has not effected a cure, it has decidedh modi- 
fied the general condition, a* will appear from the following 

DIM : — 

Whereas Dr. Birch lauded the use of oxygen in congestions 
in general, we will add as our estimate that it ought lo be KU> 
cessfully used in dilatation of the bronchia. We know, in bot, 
that in these cases hsematosis ought to be very difficult of 
accomplishment. The physiological conditions favoring respi- 
ration are wanting, or rather are weakened; further, the air 
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with greater difficulty penetrate throughout the entire 
bronchial Bystem. In this condition oxygen ought to act, first, 
in :i direct manner, stimulating the bronchia] contractions, ami, 
second, as favoring heematosi*. These results, moreover, seem 
to us to have been realized in the case which we here publish. 
ra-rW 1. Report qf a ('<<*'■ of Bronchial Dilatation Favor* 
ably Modified by infujUations of Oxygen*. — "Mr. S.. banker, 
residing in Paris, was, on the 16th d! May, 1864, placed upon 
inhalations of oxygen fora chronic affection of the respiratory 
passages. He had coughed ibr several years, the cough being 
doI at all painful. It increased in frequency, particularly in the 
morning and evening, and was accompanied with an expecto- 
ration of greenish, opaque, nummular masses, adherent to the 

bottom of the vessel, and about the size of a five-franc piece. 

Respiration was generally somewhat difficult, but not so during 
periods of (bgginess, or when there was both cold and dampness. 
Appetite very slight, Mr, S, had grown remarkably thin, since 
the commencement of his trouble. On auscultation we found 

mucous rales scattered line and there over the chest, but espe- 
cially at the base of the right lung. Percussion, however, 

revealed do change in the normal resonance of the chest. 

lL Mr. S. presented no family history which would arouse 
IS him suspicion of tubercular disease. lie had a large family 
of children, and all were in good health. Never had a ha?mor- 
no night-sweats. 

"Taken as a whole, these symptoms, and particularly the 
character of the sputa, led to the belief that Mr. S. was suffering 
from bronchial dilatation. 

" May HUh. he inhaled five litres of oxygen, morning and 
eve Ef, mixed with an equal quantity of air. 

•■ Be experienced, during the first inhalations, a lively sen- 
sation of warmth in the chest ; otherwise nothing in particular 
IP&fl noticed, on the part of the organs of sense, or of the 
ligesttve organs. 

" The llth, 12th, 13th and 14th the patient continued the 
inhalations, and gradually increased the dose from five to six, 
•even, and finally to ten litres, morning and evening. He then 
experienced a sense of vertigo immediately after inhaling, and 
there was a slight numbness of the hands and feet. This soon 
disappeared 1 , and the patient experienced, alter a little time, such 

• Cue r<-[)orted by Dr. Coaniao-Dumeiu'z. 
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a marked sensation of hunger that he was obliged to cat two ar 
three times between meals. He observed, at the same time, 
that his cough became less frequent, expectoration was thinner 
ami less copious, the general condition was improved, and Mr. 
S. began to gain a little flesh. 

•■ From the 14th to the 18th of May we did nol see the pa- 
tient, who, however, continued the inhalations, in doses of ten 
litres ul' pure gas, morning and evening. The sputa, before green- 
ish, had become almost white, and the appetite was excellent. 

•■ Mr, S. then left !<>r Soudon, where he continued the inha- 
lations lor several weeks, all the time realizing from them great 
benefit. We have now for several months entirely lost sight 
of him." 

Case XVI I. Beside this ease we will place the following, 
which to us appears to be no less interesting. It is the case of 
a young woman presenting enlargement of the glands of the 
axilla, the neck, along the trachea, and probably of the brmi- 
'hia. She came into our service for the purpose of having 
tracheotomy performed. Under the influence of oxygen hi 
condition was at once improved, and she left our service, not 
ear d, but in a condition which enabled her to come and go at 
wdl, and to engage in her usual occupations. 

Some of the unfavorable symptoms recently reappeared in 
bet Base Under the influence of cold and privation. Again. 
oxygen caused dyspnoea to disappear, and her condition quickly 

unproved. 

Case XY1II. Tubercular Swelling of th< Neck, Oampret* 
turn of tin- Respiratory Passages; Threatened Atphyxia.* — 

Mrs. S.. aged thirty-five, entered the Municipal Hospital, March 
14, 1865, 

This woman menstruated at fourteen, and monstniati<>>! bu 
since been regular. She is the molhcr of one child, fii 
old to-day, which is now healthy, and has always been 
good constitution. Interrogated as to her antecedents, she re- 
plies that her father and mother have always enjoyed excellent 
health. As in herself, she says that her health has always been 
excellent. When a child she had, in the cervical region, BOOH 
swollen glands. On the left side, behind the anyle of the jaw. 
she has gome scars which apparently mighl have resulted rob 
incisions made for the relief of suppurating glands. 
* Ctwe recortltd Ijy M, Bouchur, interne. 
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The enlarged glands which she bad in her youth disaj*- 
■ared, so to speak, at the dawn of puberty; but about nx 

years ago, or, in other words, about the age of twenty-eight or 
twenty-nine years, there appeared, in the subclavicular fossa of 

the left side, a swollen gland which became quite large, but 
which afterward rapidly and almost completely disappeared. 

Three years later, other enlarged glands appeared in the 
left axilla ; subsequently numerous glandular swellings occurred 
in the right subclavicular region. On her admission to the 
hospital we found her condition to be as follows: Four or five 
small inaunitcil glands in the left axilla; one of these, which 
impinged a little upon the mammary region, was nearly as large 
U B pigeon's egg- In the right subclavicular region there was 
;i circle of enlarged glands of small size. All the tracheal 
glands which could be explored by palpation were enlarged and 
indurated. On the left of the trachea, in the cervical region, 
there was quite a mass of enlarged and indurated glands (gnn- 
gfions), which compressed the passage and caused it to quite 
perceptibly deviate toward the right. 

Two months before this patient entered the hospital, respi- 
ration was still normal; but for some days past respiration has 
become very difficult; the patient pants, making at times strong 
efforts to inspire, as though to overcome an obstacle to the free 
entrance of air. It' she walks a little too much, or if her step 
is n little too rapid, her breathing becomes still more difficult. 
in a word, she w/wawa when she walks. At times there arc 
veritable paroxysms of suffocation. The latter, which sometimes 
occur spontaneously, manifest themselves more especially after 
h walk a little too hurried, or it may be after a meal. Respira- 
tion is accomplished much easier when the patient is in bed. 
When she is on her feet it is sibilant and painful. On percus- 
sion, the chest shows normal resonance; on auscultation, there 
everywhere heard somewhat harsh respiration, with some 
blowing sounds, due. no doubt, to compression of the bronchia. 
The patient was sent to us for the purpose of having tracheotomy 
performed; but there was certainly no ground for practicing 
this operation, since compression exists, not only at the level of 
the cervical region, but unquestionably extends to the trachea, 
mid probably to the bronchia. The only treatment to be used 
i- a general treatment capable of acting on the nutrition, and 
favoring resolution of this general glandular engorgement. 
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We gave this patient a tonic treatment, and at the same 
time caused her to inhale eacli morning fifteen litres of oxygen 
We continued this about a month. The appetite incn 
little: some of the glands diminished in size; but when the 
patient was out of bed her respiration was always painful and 
whistling. Paroxysms of suffocation, it is true, were leas fre- 
quent, lmt occurred from time to time. 

We doubled the quantity of oxygen, that is to say, we caused 
her to inhale, morning and evening, fifteen Litres of this gas, 
mixed with an equal quantity of air. After five or six days of 
this treatment we noted a considerable increase of appetite, so 
much so that the patient was obliged to eat during the night, 
and several times during the day, between meals. At the same 
time the complexion improved ; the skin and mucous membranes 

regained color. We were s able to note, also, a perceptible 

diminution in the size of the enlarged glands. The large group 
which ei i m pressed and deflected the trachea became softer, some- 
what less in size, and more mobile. Her breathing at tins time 
was normal when the patient remained in bed, but was still 
somewhat difficult when she was on her feet; but we no longer 
heard the painful wheezing which previous!} existed. There 

were still, from time to time, some paroxysms of suffocation, hut 

thei were less persistent and less pronounced than forme 
walking was less difficult. 

We continued thus to give this patient thirty litres of 
oxygen per day. The remarkable thiug in connection with this 
(rase was the extraordinary appetite of the patient The im- 
provement continued every day, from this time, and she lelf. the 
hospital on the 26th of May. 

It would seem to he rational to try inhalations of oxygen, 
following tracheotomy, performed in eases of croup, — first, to re- 
suscitate the patient, and, 'second, to modif) the blood itself In 
one case, where a blister was followed by a coating of diphtheritic 
membrane, and the child was pale and disinclined to take any 
nourishment, uxyyen inhalations, repeated four or five times i 
day, two to four litres each time, mixed with a a rtain propor- 

ti if air. we found to lie- very beneficial to the child, which 

i le an excellent recovery. With another the result 

M fortunate. The child died. 

Our friend, Dr. Foley, used oxygen in the course of a 
typhoid fever. We are aware that the action of this agent 
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the blood, the tissues, and, secondarily, on the vasomotor) - sys- 
tem, is capable of rendering greet service, in certain coses we 
bave succeeded in modifying congestions and combating gastro- 
intestinal pneumatoses; even more, oxygen will overcome the 

blood-poisoning ol' patients suffering from this tatter disease. 
We have seen, in speaking of carbonic acid gas, all the conclu- 
sions which English physicians of the last centurj hate deduced 
from a study of this agent Perhaps, by a combination of 
these fovo gases, we niiiilit often favorably influence the course 
nj' this disease. We publish the case of Dr. Foley without 
comment. It is, however, accompanied by very judicious re- 
marks, which are worthy of careful cons idem I ion. 

Disc XIX. "Mr. i., a small, active man, possessed of pep 
Cert health, accustomed to feats of extraordinary muscular exer- 
tion, and having greal intellectual strength, did not leave his 

Office-work except to visit Ids yards, or to make long journeys, 
scarcely taking time to eat or sleep, until he was completely 
jaded. m 

"After several years of such habits he became sick and ap- 
plied to me. At the time, lie showed only the symptoms of a 
curvature, complicated with hepatic congestion, derangement of 
the stomach, persistent constipation, cephalalgia, nausea, etc. 
Evacuants afforded a temporary relief; hut the rest recom- 
mended (above everything, and under pain of an attack of 
typhoid) was neglected. 

"Mr. Y., from feeling some better, began again, just as 
though he wen' in the best condition. Eight or ten days after- 
ward, the predicted disease forced him to bed. 

"The cerebrospinal symptoms were not severe; dilirium 
ive; the muscles, stronglj contracted, showed no very 
prominent nodosities, nor were they difficult to make disappear. 
Stripes made by pressure upon the skin were not slow to re- 
ilor, nor were they very long in being effaced. 

•■ From its first appearance tympanitis was extremely severe, 
The abdominal walls, and especially the intestinal muscular 
tunics, lacked strength. The evacuations, both liquid and 
-. neither very copious nor very fetid, were very hard. 
Neither all the known tonics, nor all the astringents, could 
overcome the meteorism. 

" The characteristic cutaneous patches were very numerous, 
scattered all over the body, appearing slowly, and very slowly 
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disappearing. Notwithstanding the patient waa nourished as 
much as possible, this adynamic feature of the case waa quite 

persistent 

"At length, improvement was announced. Suddenly a 
paroxysm of intermittent fever developed, with symptoms of 
hepatic congestion. Quinine was without effect. 1 then gave 
oxygen ; and very quickly the periodic stages abated ; then dis- 
appeared. The skin, which was so spotted, did not assume 
that gray tint, pale and earthy, nor that nauseous odor, nor the 
dry touch, snapping and hot, which it shows in so many in- 
valids." 

What does this record indicate to us? 

A man who is jaded out, wasting flesh much more rapidly 
than he can rebuild it. devitalizing his blood, his tissues, his in- 
terstitial fluids, beyond measure, is attacked by a hepatico- intes- 
tinal congestion, suddenly complicated with typhoid poisoning. 

The viscero-abdoniiiml derangement, the first to be observed, 
and the first treated, yielded a little ; but I be bad hygienic habits 
were resumed, all tending to increase the blood- poisoning. Very 

soon this latter condition overshadowed the local our, t! i 
masked the lesser affection, pursued its course, sharply accentu- 
ated it* primary character, and then its secondary. 

Alter the depuration of the miasma (produced, pe 
within the organism itself, at tin- time of its hyper-physiological 
impulse,) had been accomplished, the general pathologic condi- 
tion improved; and the local lesion, temporarily obscured, re- 
suming its original importance, betrayed itself by periodic 
paroxysms. 

Then, seeing that quinine, administered to an organism 
which neither performed its functions nor assimilated well, pro- 
ducer] no effect, we resorted to oxygen. 

The following report of Hill's serves to corroborate tin' 
above. It is especially remarkable from the fact that this authoi 
lias -e thoroughly witnessed the part that oxygen playa in gg 
many of these cases, administered as a therapeutic agent, to 
wit, as ■ genera] modifier, stimulating and reviving theoi 
to such a degree as will render it more susceptible to thi 
of remedies, and will enable the latter to exercise all their cura- 
tive influence. 

Case XX. Intermittent Fem r Treated by Oxygen."* — "Mrs _ 

• Hill, op rit.. p. 32. 
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Priest, ;t woman of weakly constitution, was attacked in August, 
1795, in the count) of Essex, with an intermittent fever so 
seven in character as to put hex Kfe in jeopardy. The interval 
between tin- paroxysms was so short that no remedy was ca- 
pable of interrupting them. Cinchona, mercury, balsumics, a 
change of air, and other remedies advised by various physicians 
ami followed for nearly three years gave no relief, and the dis- 
micd the Ibrni of a tertian lever, which so exhausted 
the patient that she was compelled to keep her bed almost con- 
stantly. To this general weakness was added considerable en- 
largement of the spleen, so that this organ occupied the whole 
of the left side of the abdomen, and by compressing the vessels 
behind it. caused an oedema of the lower extremities. At the 
outset the disease was accompanied by jaundice, and when T 
saw Mis. Priest, in 1798, she still showed signs of engorgement 
the liver. Finally, the jaundice persisted for an entire year. 
•• Under these circumstances I had great difficulty in finding 
,v effective therapeutic means. Meanwhile, 1 prescribed vin.il 
r, hoping to impart to the organism sufficient vigor to enable 
ie to cure the patient by the use of tonics. At the end of six 
(ministration of the gas (one litre, to forty of air),* I had 
the satisfaction of Becing the paroxysms become less violent and 
shorter, and at the same time the inhalations of vital air had 
restored warmth and moisture to the skin, mid ability to sleep. 
By gradually increasing the proportion of oxygen the symptoms 
were abated. Thanks to this treatment, aided by iron and mild 
cathartics, the patient was in a month restored. The general 
eondi lit hi became excellent ; the size of the spleen seemed to me 
considerably diminished, although I did not attach much im- 
portance to this- I know, however, tliat subsequently it entirely 
disappeared. 

"Thus, while it was a bad quality, a specific state of the air 
Essex, which caused the disease, it was pure air which cured 

If it is true that intermittent fever is dur to paludal mias- 
mata which are absorbed into the blood, it would be equally 
rational to suppose that oxygen would exert a favorable influ- 
ence, « hether as a direct and unique factor in the treatment, or 



• Thr d(Mc in 'liis ruse would strike n modern experimenter »s Inirly lioina'o- 
|.;.tliii\ bill [ mil fum iriciil thai very nftcli betler rreulls arc ulititineil liy tin' uv 
Of diluted oxygen lliiui fnim ilie pure pis. I would nol, however, advise tlifl 
nirrme dilution practiced in this case. — Trans, 
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merely as an adjuvant. It is for this reason that we thought the 
foregoing case worthy of being quoted. In corroboration, of this 
view, we recall the reports made by M. Foley upon workmen en- 
gaged in the construction of tubular bridges, li followed from 
the$$ partial studies that men who worked in compressed air 
were few liable to contract intermittent fever than the 
worked on the banks of Hi* stream. This phenomenon deserves 
to bo more conclusively proved. II'. ill feet, it is absolutely true, 
is it not an additional evidence that, in order to fortify ourselves 
against certain epidemic influences, we must render the air of 
our dwellings more highly oxygenated I 

The blood is the regulator of the nervous system. Accord* 
ing to ibis theory it was correct to endeavor to quiet certain di - 
turbaiiees of the nervous system by introducing into the blued a 
larger proportion of oxygen. In fact, to change the condition 
of the blood ought, naturally, to induce a change in the vital 
condition of the central or peripheral nervous system. This is 
what Beddoea, and, alter him, Hill and Birch, effected, Beddoes 
reported that a young woman, afflicted for a long time with an 
obstinate headache, which had deeply affected her health and 
exhausted her strength, was promptly cured by the use of 
oxygen, in doses of twenty-seven litres per diem : also, <'■< 
of a young lady in whom facial neuralgic pains liad resisted 
every kind of treatment, but which promptly yielded to I 
of oxygen. We have but once had recourse to oxygen to quiet 
neuralgic pains, which recurred every day at the same bour, in 
ease of a very decidedly lymphatic woman. This worn i . 
about forty-one years, returned from the South about eighteen 
months ago. While there she was seized with migraine, com* 
plicated with neuralgic pains, w'lich finally resulted in a daili 
recurrence at the same hour. The paroxysm began about two 
o'clock and did not disappear until the next morning. Thil 
woman »as pale, emaciated, and without strength or appetite. 
We placed her at once upon oxygen. The quotidian cephalalgia 
quickly disappeared, and our patient recovered her strength and 
appetite. Since that time she lias remained quite well. There 
was a single recurrence of the pains, and then she immediately 
returned to the use of Oxygen. 

We are not the first to think of treating migraii 

oxygen. M. de Lapasse, a man of the world, «■> whal i ersed in 

medicine, extolled this means of combating migraine. We are 
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convinced that this remedy can be made to render some service 
in this disease, especially with women who are more or less 
chloro-anaemic. 

We have seen, in our study of the gases of the blood, and 
especially of the physiologic action of oxygen, that in someway 
the muscles more particularly absorb this agent. We have seen 
that animals (pigeons or rabbits), which we have placed in 
oxygen, have had their muscles very strongly injected with 
highly arterialized blood. Is it this circumstance which has 
guided those physicians who, Wore us, have given attention to 
the study of the action of oxygen? We do not know; but it is 
ven* curious to note that all of them have recorded cases of 
paralysis cured by oxygen. There is no doubt but that, with 
certain persons, oxygen arouses a demand for muscular activity. 
This indication, on one hand, and the anatomical [physiological ?] 
fact which we have above referred to, prove the powerful effect 
of oxygen on muscular action. The fact that paralyses have 
been cured under the influence of oxygen goes to prove the cor- 
rectness of this view. But, we ask, what are the paralyses 
which have yielded to the influence of oxygen 1 Here it is 
necessary to acknowledge that accuracy is wanting in these cases, 
so that we will omit their reproduction. All the time, we very 
well know that in paralyses resulting from a toxic action, as from 
charcoal fumes, for example, or those, again, in which great 
debility of the system was a serious obstacle to the recovery, 
oxygen alone, or combined with other agents, and electricity, 
that other stimulant to the nervous system and the muscular 
circulation, will bring al>out very good results. 

Many other affections, as shown bv an examination of the 
table which we heretofore cited, have been treated by oxygen, 
but, not having had personal experience in this direction, we 
leave to those who are more competent, the responsibility of 
pursuing these investigations. Our end will be attained if we 
are successful in attracting attention to certain medical affections, 
in the treatment of which oxygen has unquestionably proved, 
in a more or less marked degree, efficacious. 

III. APPLICATIONS TO SURGERY. 

(a) Local Application of Oxygen. — The application of 
oxygen to a sound or diseased limb presents no more difficulty 
than the inhalation of the same agent, thanks principally to the 
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/nil and ingenuity displayed by M. Galante in the manufacture 
of apparatus adapted to the administration and application of 
the gases. To this end we have had made vulcanized rubber 

1 N. or hoods, in which we encase the memlxr, bands of 

diachylon-plaster affixing the upper opening of the same very 
tightly to the limb on which we desire to operate ; a special tnln* 
connecting the interior of the hood with the external air, and 
serving to conduct the oxygen from the generating apparatus to 
the inside. 

The patients on whom we nt first operated not having ex- 
perienced any sensation, one of the pupils in our service ren 

kindly volunteered to make !i series oi' experiments on himself. 
The temperature of one of the lower extremities was carefully 
taken; the latter was then placed in a boot (see cut), and 
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; introduced. The contact of this fluid at first 
i very distinct or appreciable sensation, but. at the 
end of an hour, when wc removed the apparatus, wc found at 
one time two-tenths of a degree of elevation of animal temp ra> 
ture, and at another time six-tenths; also a certain moisture of 
the encased member from the condensation of sensible and in- 
sensible perspiration. The elevation of temperature mentioned 
should be entirely ignored, since by the application of a hood in 
muff tilled with common air. repeated at two different times, an 
hour each time, we obtained, in one experiment, an elevation of 
one degree, and in the other 'i.'i degrees. It follows, therefora, 
that atmospheric air confined in a hood encasing a healthy limb 
will cause a greater elevation of the temperature than oxygQ 
gas, similarly applied. 
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We report this bet, en paaaant, without attaching much 
mportance to it, since we know that the temperature of a limb 
tay fluctuate under various changing conditions, of which it is 
l always easy to take account. 

Meanwhile, baa oxygen any chemical effect upon the mem- 
r to which it is applied ! This, it docs not seem to OS admitfl 
of any doubt; for if we cause oxygen, which lias been kept in 
contact with the body, to pase through lime-water, the latter is 

perceptibly clouded. There is, then, an exhalation of carbonic 
acid, — a phenomenon which was iilso observed by Aberncthy. 

But evidently other phenomena must be produced which 
we are not able to detect, but which intelligent chemists will not 
"1 to briny to light, The physiological proof which iim-l be 
Incoming in connection with these tests, as a scries of chemi- 




1 phenomena important to be understood, is, that under thein- 
i-nee of oxygen we see congested p;i rts very favorably modified. 
We bine often noted this (act in the fuse of senile gan- 
f^i-one in which the local congestion, bordering the gangrene, 
promptly changed its appearance. 

Oxygen, as applied in several cases of eczema ruhium. 
"which had advanced to the chronic stage, has quickly blanched 
the skin and legs, which Mere the seat of the morbid con- 
Ilere is a fact well worthy of consideration, and to 
licit we call the attention of chemists and dermatologists. It 
, therefore, for the reason that we have been struck with these 
that we have further applied oxygen to several limbs 
Fccted with varicose veins, with redness and alteration of the 
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skin. complicated with a condition of pronounced ri^idil 
Well, under the influence of oxygen, and of Hie exudation of 
fluids which follows its application, we have seen the condi- 
tion of these patients rapidly improve. Admitting that we 
have not cured the varicose reins, we have quite promptly re- 
lieved the complications which accompanied them. We haw 
now one patient still under treatment. 

Applied to wounds, oxygen must be studied from the point 
of view of its effects upon old atonic ulcers, and upon recent 
wounds of benign character. 

As regards the former variety, oxygen, less than carbonic 
acid, lias induced u degree of non-painful excitation which ma; 

be made salutary. About two years ago. we had the cfl ■ of 
law student wiio had a large syphilitic ulcer, which had invade 
the ealf of the leg. It made walking difficult, not to Bay tl 
possible. Careful treatment, continued for a long time, avail* 
nothing. The same treatment, seconded by oxygen, locaU 
applied, effected a cleansing of the ulcer, which ceased to pi 
sent b grayish appearance ; its edges subsided, and the younj 
in in recovered. What was the role of oxygen in this case 
\\ as the cure of this extensive ulcer due to the influence ofdii 
to tiie sojourn in hospital, or to the effects of oxygen I Tin! 
perhaps, is difficult, to determine; hut we certainly kix>\v thai 
malignant ulcer may he profoundly changed by contact wil 

vital air, continued for seven] hours per day. There is, as 
shall show further on, independent of chemical influence, 
special stimulation, on which we shall lay much stre-s. 

Oxygen applied to a recent wound is not painful. It pi 

duces a little warmth, hut it has by no means the Mimulaii! 

action of carbonic acid, as we have several times observed al 

more or less severe operations on the hand or foot. Tin 
members placed (bra longer or shorter period in contact wit] 
oxygen do not exhibit any special phenomena. Il is .-. 
useful in case of amputation of a finger, or the extirpation ol 
an ingrowing nail, that we have been enabled to observe tin 
results. We might say as much of its action on inflamed IKKini 
But if the action of oxygen is continued without intern 
if, lor example, in case of a simple ulcer of benign character, w< 
make daily local applications of free oxygen, this is w hat occurs; 
Alter the oxygen has remained in contact with the wound 
for one hour or several hours, wc observe that the granulation 
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are soft and red, but have a tendency to assume a grayish ap- 
pearance ; and that they become, as it were, folded upon them- 
selves. The ulcer is covered with purulent but not very abun- 
dant serum. The pus examined under the microscope presents 
no unusual characteristics, but the day following this experiment 
the excitement becomes so great that it is absolutely necessary 
to stop the applications of gas, as is verified by the following 
report. It is evident that in this case there was a physio-chem- 
ical action on the part of the applied oxygen ; but what physio- 
chemical phenomenon was brought about by its contact with the 
exceedingly vascular granulations 1 This it is impossible to de- 
termine, notwithstanding the importance of the question. Is 
there, as in the lungs, absorption of oxygen and exhalation of 
the other gases of the blood \ And in what proportion is oxygen 
absorbed? These are points on which we are not informed. 
But it is very evident that oxygen causes in the wound a reac- 
tionary effort which may soon become a true inflammatory 
process, as the subjoined case tends to show: — 

Case XXL* Georges B., nineteen years of age, an em- 
ployee, residing in Paris, having a good constitution, entered the 
hospital the 1st of April, 1863, for the purpose of securing such 
surgical attention as his condition demanded. 

March 31st, this young man was thrown from a carriage 
and had his leg crushed between the wheel and the sidewalk. 
It was so severely contused that it was impossible for him to 
walk. Brought to the hospital, we found, in his case, a very 
severe contusion of the posterior portion of the right leg. It 
was not fracture, but maceration of the soft parts, and there w r as 
considerable oozing of blood. Twelve days later an abscess 
was freely opened. Suppuration, at first copious, diminished 
little by little, until toward the end of April, when we had be- 
fore us a wound of very healthy aspect, situated just above the 
external malleolus, elliptic in form, and measuring eight centi- 
metres in length by six in breadth. 

For several days we applied an India-rubber boot inflated 
with oxygen. The results obtained were very nearly the same 
after each application. They are here given as recorded from 
day to day: — 

First Application (April 2&th). — Nine o'clock. The wound 
presents a rosy appearance. Granulations slightly developed. The 

* Reported by M. Mcric, hospital externe. 
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Tr.irv r:_-_ _---*> -ia< v.i. W* r-Iar^ the w.:-.-^>i under the 
::.r .-"_>: ,f «.i"i •■:.. I: > 1-?^ tvL rv-n ^rivi>ii at certain 

T •'...."• ^-r.'I* "•'-* "•". T rr^ It* V*Ttif"»r. 

r -' _! _.- ■ ■-. J/y 1-r . — T:.::ty r.r.r>w past nine. 

T:_- -."■'.". :li\ . \-^rr ^i.rr ii-iii.o-i'rrjc dirtr-i::Le last few days. 

T'*-.-\:v •:.:-.."i:e* u.-.*: rv--. T:.-: "*»>?: wjls !.•:% removed to- 

t l ...... -.* ^ ... . --•""-'- •' -"■ \" ■- »■.■?!•'.""»•■ #~*| rt\V»F'IL \t thw 

* - — • 

•..;. r .r :*.r v :\ : »".. "^^ ?• irr.jv • ^.r: * kir:d of whitish crust 
".•1-r* :\-v ■::•>- r :»r: ::: srxz.^L'^".< n*:< rery prominent. 
r^*:. -z dsr*.-— L ■*-. : : -.r. ::. :>::^ : >-L Trie ptastic exudation 
:- -:*:::e *-->:vi*. .-:.:. >". i — .; u:i«i-r *":.-? mi< w r»>5«?ODe, sliows a 

//"""* A. . "." ■'• " ■ • J/\. 'i'" . — Tuv:;:r minutes past nine. 
Th- r*-V.T '■:' :"">- ^••Ti:.ii is ;a d— -:* iK\i: trr^riularioas well devel- 
<?••- : : i !:::"•:- >::t:» ? ;r-.*:o:: of he-.I::.v a:wan^«v tills the furrows 
w:.i.-h ^--jariTv :!'i- ^rti::'i:a:i =•::< ; wo ra:: e:i>i!v touch with the 
r.:r :":>.- v\terr.«.I - irr'^v of the ::b:a. which is found to be 
Cv:. : :•■ :. 

T'-.iry m::.':%- :*k :■ v.. Ar. aV;:u!ant liquid efhision 
r-v r- •;.»: w- ■■-.:. uhi* :i :^ »•: ":i tx\Io ^.; •> places, and of a ve: 
■•r!«\: t*A :t. •■::.- -r*. l"v.«: r :ho m: r.«^^>;^e we perceive laig« 
r-*::.:"-'T« "t" :•■::;.- \* ^■^■•^> < r :<:y :::■•: in senim. 

M:*:v :jtl a::-.: 4*.':. X«« :i:n>I:«Ti:: •::< «•!* oxvsren. 

* T" * • : *h*' 1 :r \: 7* -^k* ■■"-. w\* .v-*i : r*v * ni^'Ake. If the prolong 
w jt . . V yj.:. -.v > ; r * -.-'. •>.- '..--".:: :. w*i iy.s nrplentsheU with fir 
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May 5th. Granulations exuberant; the wound inflamed; 
[(ben-wed. bleeding, Ordered poultices,* 

It follows from this case, and from others which we 
have observed, tliat oxygen, on being kept in contact with a 
wound, causes the latter to assume a grayish tint, and excites a 
sero-punilent exudation ; that it is only alter the removal of the 
hood that a reaction takes place in the wound, which will prove 
salutary in case the wound is atonic, but which may exceed the 
limit of stimulation, and become in some instances actual 
inflammation, as the foregoing case clearly proves. 

Front all these investigations a certain (act is evident: it is 
thai oxygen i> a stimulant to wounds under whatever form it is 
applied to a living organism, whether injected into the veins, 
inhaled, or brought directly into contact with eolations of con- 
tinuity ; and that it is with just reason that Monro and Hunter 
hare attributed i" atmospheric air a stimulating influence in 

connection with wounds, a fact experimentally demonstrated by 
the labors of distinguished surgeons who have devoted them- 
selves to the stadv of subcutaneous wounds. When M. Jules 
Gucrin announced that oxygen is an excitant to wounds, be 
thereby advanced an unquestionable fact, of which, unfortu- 
nately, however, he gave no direct demonstration, as we have 
now done. 

We have not only applied oxygen to the surface of wounds. 
we have injected it into the bladder, without its oansbig the 
slightest pain; at least, when this organ was not inflamed, and 
when the quantity injected was not large. In this latter case 
pain was caused, not by the agent itself, but by the distention 
mI the urinary reservoir, which it produced. Injected into the 
bladder of a man who was suffering from retention of urine 
< aused by enlargement of the prostate, it produced, in this case, 
neither malaise nor suffering. We have twice injected oxygen 
into the tunica vaginalis, without causing the least untoward 
jj mptom. In one rase we effected ;i cure of hydrocele which had 
required relief by puncture, In another case the hydrocele 
returned, and it was necessary to follow with an injection of 
iodine, No accident and no pain worth mentioning followed 
of these operations. The resulting symptoms were as 
simple as those in case of animals on which we practiced the 

c iif oxygen, continued in One 
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inji'i ■iii.ui.of air into Dip serous membranes. At the end of from 

five to twenty days the gas was absorbed. 

One of the principal surgical operations to which n 
devoted some thought, alter having proved its harmlessu 
been the treatment of senile gangrene. Seeing that by the 
application of oxygen we in some degree antagonize congestion 
in ;i diseased organ, and that we encourage cutaneous exudation 
in case of ;i limii to which it. is applied, we had hoped h 
late the capillary circulation and to maintain it in the affected 

limii. ISut the results obtained, from the very start, have 
DOt been :it :ill favorable to this theory. Our firsl attempts, 
which extended over several years, were made upon 
who were suffering from senile gangrene and upon patients 
affected with [traumatic] gangrene, or, what is worse, with gly- 
coauric carbuncles, terminating in gangrene. Not having sue- 
seeded with oxygen, we had recourse to carbonic acid with no 
greatat success. Hut in the two following eases we succeeded m 
quieting the pains, once with oxygen, ami once with carbonic 

aciil. 1 1 ere are the twn rases*: — 

Case XXII. John S.,aged forty-five, a strong and vigorous 
man, in good health; never has been sick, except I 
remembers sonic rheumatic pains, five years a<;o. About that 
time he developed an inguinal hernia of the right side, which is 
now painful and difficult to retain. 

Says he lias had, for a long time, a horny excresosn 
the left little toe. situated near the junction of the first and 
second phalanges. October. 1862, violent pains set iii : pre- 
vented sleep ; extended to the whole foot. Tried various oint- 
ments, which merely produced a little redness at the point of 
application. This color was very marked on the outside of the 
little inc. soon becoming a vinous red. then purple, and finally 
blackish. The disease gradually extended to the entire toe and 
to the two adjoining toes. 

M M. Louis Nelaton, the eminent surgeon, and Maisenneurs 
were successively consulted, and prescribed opla 
and internally. The evil steadily increasing, January 81, 1868^ 
he was brought to the hospital, Three toes and the outet 
of the loot became involved, and turned black. Tie 
surface was equally involved, and all became as blaek e 

•These aac*. being given m length, arc not tti 
b« repealed in full, They bave, tlierefore.bcen considerably c.-uilt'iiirJ — T«aSs 
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emitting the characteristic odor of senile gangrene. The circu- 
lation seemed entirely cut off in the tibial and popliteal arteries. 
No pulsation could be felt until the femoral, :is high up as its 
upper third, was reached. 

The thermometer indicated as follows: thigh, 35° C. ; left 

It, dorsal surface, 33° ; right foot, external face of the dorsum, 
& . I ii'iirial condition of the patient, good. 
» 
k 



K PotSM, i«'rnLnn>;., 
BjdenbnuTi laudanum. 
Glycerin, . . 



10 grams. 



January 23d. From twelve to one o'clock applied a con- 
inns current of oxygen by means of a hoot hermetically 
tied to the limh above by a hand of adhesive plaster, and by 
a rubber tube connecting the oxygen generator with the boot, 
.Another tube permitted the escape of oxygen, which, was eon* 
(luetcd through a flask containing lime-water, where it could be 
Been that the gas. after having been in contaet with the diseased 
part, was charged with more or less carbonic acid. 

The pain subsided immediately alter the introduction of 
Oxygen, so that tile patient slept for some minutes. A half hour 
■after the application of the gas, pain reappeared with great rio» 
Kence and persisted lor an hour; then subsided again, with 
:i] exacerbations. 
The foetor entirely disappeared. The sphacelated parts were 
■somewhat harder, and the inflamed edges (which wen 1 ihmtly 
\ link before) became redder. 

From this time until March 14th. when the disease t< rmi- 
"ftiated fatally, We were able, by prolonging the application of the 
Bras, to control the almost unendurable sufferings of the patient 
lor several hours each day, enabling him to partake of nourish- 
ment and to procure some sleep. 

It must not be forgotten that in this ease there was oblitera- 
tion of the popliteal artery and of the femoral, below its Upper 
"., no pulsation whatever being perceptible in the arteries of 
leg. 
Another result of the application of oxygen was an improve- 
t in tin- desiccation of the gangrenous parts, 
la the following case we had recourse to carbonic acid hi 
r to quiet the pains, a result obtained after prolonging the 
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application for several hours. Having accomplished this result. 
wo linn hastened the desiccation or mummification of the tool. 
by thr aid of oxygen. 

Case XXIII. Senile Gangrene of the Left Ft:<ot TreOttd 0« 
Oxygen and Carbonic Acid, — Mrs. A., eighty-four years of 
age, entered the hospital February!!, 1863. General health has 
always been good. The stethoscope detects no indications of 
valvular lesions of the heart. 

Six weeks ago she complained of a sensation of numbness 
and cold, especially in the affected limb. About the 1st of Janu- 
ary, sharp pain in walking was added to the feeling of Dumbness, 
ami became BO intolerable that she could not endure the upright 
position, and was obliged to keep her bed. The toes, she nud, 
at that time appeared reddish* verging toward purple, especially 
tin- great toe. 

At present the toes are bluish in color, at their bases. A 
large blister, rilled with a yellowish sero-purulent liquid, covers 
the anterior portion of the dorsum of the [bat. 

Movements, or the lightest touch, excite the most excruci- 
ating pains, and cause the patient, to cry out continually. No 
pulsation can be detected, either in the plantar, posterior tibial, 
"i- popliteal arteries. The femoral cannot be detected, except 
just below Poupart's ligament. 

The characteristic odor of gangrene is present, and the 
comparative temperature of the two members as follows: — 

Right foot (sound), 3-2.5 ° C. 

Left foot (diseased), 34.4 ° Q 

(Applied linen cloths saturated with glycerin. Ordered 
claret, cinchona. Spa water, and au opiate.) 

February 5th. No change in the general condition. The 
diseased foot is not so red. and is less swollen about the blister, 
Imt the toes show a deeper color. Temperature, — right foot. 
34°; left, 34.6° C. 

February 7th. No change in the local condition. Pains 
Less intense. ' Temperature (right). 34°; (left), 34.8.* 

From the 7th to the 28th, the dorsum of the foot near the 
iocs, and over all the surface originally covered by the blister, 
assumed a blackish tint. The toes darker in color, mummified, 
and gangrenous. Temperature, for several days in succession, 
34.8 ° for the well side, 32.2° for the diseased foot. 

March 1st. Fcetor increased. Pains as severe as at first. 
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Bed-sore from dorsal decubitus. Intellect affected ; constant 
somnolency; anorexia. 

Placed the diseased foot for two hours in a rubber boot 
filled with carbonic acid. This process, repeated for four days, 
relieved the pains, but, as the fcetor rather increased, carbonic 
acid was replaced by oxygen. Three days of this treatment 
abated the fetid odor, and mummification of the toes and a part 
of the Coot became complete. No further local change occurred, 
and a fatal termination followed on the 19th of March. 




Pia. B.— Apfaratcb fob Geskhati.vo carbonic acid. 

No autopsy was permitted. 

In another case, quite similar to the above, oxygen was 
applied locally from the latter part of August until October, 
two hours daily, and once or twice during the time oxygen was 
inhaled. But, beyond temporary relief to the sufferings of the 
patient, correction of the fetid odor, and more rapid desiccation 
of the parts, the results were not remarkable. This case, like 
the former ones, finally ended fatally. [ It seems unaccountable 
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that inhalations were not more relied on as an adjunct in these 
extreme and hopeless cases. — Trans.] 

Tin- cases n Inch we have just reported are not particularly 
favorable to the external use of oxygen. We obtained, it is 
true, diminution of pains and more rapid mummification of mor- 
tified parte, tral these results are insignificant in comparison with 
the. object we had in view. 

In another case, where M. Pellegrin had recourse to the 
same treatment, he was no more fortunate than we. We were 
therefore greatly surprised when M, Laugier reported to the 
Academy the two following eases selected from his practice. A\ G 
must state, at this point, that the cases described by Bat. Laogiez 
we« entirely different from ours, since, in his two patients, 
arterial pulsation was preserved in the gangrenous limbs. 

Gangrene doubtless depends more upon interruption of the 
capillary circulation than upon trouble with the large arteries . 
and in these cases, in which the larger arteries were not involved 
or interrupted, the progress of the disease was slow, hut it was 
not less painful Better informed to-day, through fur- 
ther experience, we are impelled to publish these two eases of M 
Laugier; all the more, since in two similar eases we have derived 
from the application of this agent results truly remarkable, 00 
account of the promptness with which they have responded to 

the influence. We will not attempt the interpretation of the 
facts given by the surgeon whom we are about to quote, but will 
limit ourselves to the publication of the cases:— 

Case XXIV".* "The first patient to whom this treatment 
WBS applied was an old man of sixty-five year-, who had suffered 
severe pain in the toes of the left foot for the space of two yean. 
March 17, 1862, he entered the hospital. One toe was already 
black and insensible, with a dry Blough filly centimetres in 
diameter. The remaining tnes hud livid-red spits. Pain very 
severe No cardiac complication, No appreciable cha 
the course of the arteries. Pulsation distinct in tiie donafii 
pedis, the coats of which seemed to be healthy. Tree 
V«r two hours, daily, the toot was encased in a boot, through 
which a constant current of oxygen was kept passing. 

" At the end of five or six days the pains were leal u 
spots less in size, and taking on a rosy color. A few d 
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patient had no pains at all. Skin recovered its normal color, 
except at the edges of the doughs. Sensibility restored. 

•• Early in April the appearance oi' an eliminated sulcus [line 
of demarkation !] indicated that the slough WBS about to bo 
detached. April 10th the slough fell off, leaving a small super* 

tidal wound of healthy appearance. April 24th patient lc IV the 
hospital, walking perfectly well. The oxygen baths had been 
continued up to the time he left."* 

Case \XY. "The second patient was another old man. of 
sixty-six years, who, notwithstanding his age, followed the labori- 
ous occupation of a cartman. Six weeks before bis admission the 

last two toes of the left foot became so painful as to compel him 

bo stop work. He had noticed that the tees were at first livid, 
afterward blackish, and insensible to the touch. He was ad- 
nutted to the Hotel Dieu April '21st, and his case pronounced dry 
gangrene of the toes. The foot showed livid spots. No appar- 
ent lesions of the heart or blood-vessels. 

•• We at Onee placed him under the influence of oxygen 
baths [Ineally applied to the diseased member], and after a few 

days the pains ceased, and we could see the formation of a 
-nhiis. which limited the disease, and indicated that nature 
was about to rid herself of the mummified part. 

•■ An analysis of the mixture of gases issuing from the 
a-tttbe attached to the boot showed a large proportion of 
carbonic acid, a little oxygen, and a very little nitrogen. "f 

We have here two eases from our personal experience which 
are not less interesting than the foregoing. We also had re- 
course to the application of oxygen by the aid of a very simple 
process. The member was placed in a large India-rubber boot, 
the upper end of winch was closely applied, either above or 

belov the knee, and hermetically closed by the aid of a bandage 

of adhesive plaster. We allowed the air contained in the boot 
or muff to escape, and caused to enter constantly a certain quan- 
tity of oxygen by the same tube which connected the interior of 
this apparatus with the external atmosphere, The limb was 
kept in this atmosphere (of oxygon) two or three hours daily, 
after which the boot was removed. 

The most striking results of these applications of oxygen 
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1st Relief of pain. 2d. Stimulation of the capillary cir- 
culation. 3d. Decoloration of the parts, which rapidly lost their 
purple tint. 4th. Finally, detachment of sloughs, and cure. 

Case XXVI, Senile Gtengrx-r. [}■-,■<»; ,>i it».!rr Uae •>/ 
Oxygen. — Mr. A., aged sixty-two, in June, 1850, had an attack 
of paralysis which resisted all forms of treatment in vogue. 
afoxas, blisters and cuppings gave slight, temporary relief. \\ is 
sent every summer to Luchon ; but, while constantly expecting 
a cure, this result was as constantly delayed. Electricity, which 
in the hands of M. Duchonnc has given such happy results, had 
frequently to be resorted to. Then didl pains began to be felt 
ill both feet, a sense of coldness, of numbness, esi>ecially in the 
left foot, and on this account, daring one season, he was prevented 
from going to Luchon. There were constant and persistent 
alternations of pain and numbness, which only frictions and 
electricity could ameliorate. In August, 1864, the left foot be- 
came the seat of the most lancinating pains ; coldness and numb- 
ness pronounced ; color purplish. Douches of sulphur-roal 
no result, except a burning sensation and intolerable pains 
throughout the foot. A small ulcer appeared between t) 
and second toes. The use of opiates and emollients was I! 
Lowed by an ulcer on the fourth toe. Rest brought about a 
return of the general health. 

On his return to Paris, the foot being angry, purplish and 
swollen, was rubbed with mercurial ointment; opium and bel- 
ladonna were applied; the swelling subsided, hut (lie two olcen 
remained stationary and would not cicatrize. Called in consul- 
tation, we found an absence of pulse-beats in the pedal ai 
rior tibial arteries, pulsation liein^ still present, in the posterior 
tibial. The foot was livid; wounds presented an u . 

appearance, with no tendency to heal ; pins deep, ptcrci 
constant ; patient suffering from insomnia. We prescribed 
oxygen, which was exhibited according to our suggestions. 

M'i.it twelve 'lays of the local application of ox) ■ 
two ulcer-., intractable under all former treatmen 
to cicatrize, and the pains ceased. From that time Mr. A. re- 
sumed his business, he could walk with ease, -u>A was even able 
to follow the chase. 

Case XXVII. Spout-meow Gangrene of the. Thin? Tbfl of 
Ihr Left Foot. Local Oxygen Bnthx. liemvery. — Mrs. I 
fifty-six, entered th= City Hospital, April 18, i860; mother of 
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two children, has a good constitution, and has always enjoyed 
good health. Notable dilatation of the innominate artery is 
easily perceptible at the level of the sternal bifurcation, Eight 
days before her admission, pains began in the toes of the left, 
foot; severe at. night A few daps later the third toe showed 
purple discoloration, verging toward black, in places. A small 
re patch appeared on the third toe. The arteries of the 
foot still pulsate, The temperature of the diseased foot u less 
than one degree above that of the healthy one. April 21st, 
applied a rubber boot, enveloping the limb to the knee, and tilled 
it with oxygen. It was left in position seven or eight hours, after 
which opiate poultices were applied. 

Tin-, treatment being continued, the patient soon announced 
that the nocturnal pains had sensibly diminished, 

April 27th. A scab or slough heroines detached from the 
■ 1 toe and falls off, leaving a raw but bright-red excava- 
tion of some depth. The purple color of the diseased toe 
gradually disappears: cicatrization follows, pains entirely ceasing. 

May 20th. Oxygen baths discontinued, and the foot bathed 
with glycerin. A (few days later the patient left her bed and 
walked The foot had healed. 

(/.) Inhalations of ( )xy<;f,n in- the Tueatmekt ok Surgical 

k — In view of the facts set forth in the preceding 

chapter, we have deemed it desirable to employ oxygen to revive 

patients exhausted by suffering or prolonged suppuration. In 

these esses anwmi:i and dyspepsia are often U'i'y difficult to over- 

and if we have occasion to operate on these unfortiinlae 
under these conditions, we run a great risk of losing 
them. How often, alter performing operations, even of moderate 
gravity, we have been mortified at losing our unfortunate sub- 
jects, from want of means at hand to resuscitate them, to give a 
fresh impetus to the nervous system, and to revive in them H 
sense. nf the necessity for restorative efforts in their own behalf. 
In bet, suppose that an unfortunate subject, who has already 

! much, is atuemic, without appetite, taking nourishment 
without relish, is subjected to a severe operation, an amputation, 

ition, or the removal of a tumor. This done, strive to 
nourish him, to restore his strength, so Ions: reduced, and to re- 
produce, if possible, a volume of blood sufficient for the accom- 
plishment of all the functions of life. We insist, with reason, 
un better alimentation, on the use of better wine ; but the 
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digestive forces have been weakened, the blood itself is essentially 

changed, both in quality and quantity, and is no longer i 

of adequately vivifying the organism. Bis wounds languish, 

suppuration becomes unhealthy in character, and this without 
r sufficient local disease to account Cor this condition. The pa- 
tient is going to succumb for want of vitality. Now, if in this 
emergency we cause the patient to inhale, morning and evening, 
fifteen to twenty litres of oxygen, pure, or mixed with an equal 
quantity of common air, we will often succeed in reviving his 
strength, depressed by the operation, will arouse his appetite, 
and very soon we shall see one whom we had believed was doomed 
to certain death beginning to convalesce. Since "< : introduced 
oxygen into our service we have many times had the pleasure 
and satisfaction of thus restoring prostrated patients. 

('use XXVIII. One of the cases which most impressed us 
was that of an unfortunate young man who was sent to us from 
the country, and on whom at the time of his admission we had 
performed amputation of the Leg at the lower third, on account 
nf a white swelling, involving the tibio-tarsal joint. This pour 
lellnw. about twenty-five or thirty years of age, had reached the 
last degree of debility. We had hoped that, once relieved of the 
source of infection and exhaustion which he had dragged about 
with him, he would recover his appetite and strength. Unforttt* 
natch, he did nothing of the kind, lie continued to decline, 
ami notwithstanding our urgings he took very little nourishment 
lie felt a thorough distaste for every form of food. At this 
juncture we placed him on the use of oxygen. In a few days 
his appetite returned, and we could see that he was recovering 
from the profound amemia and extreme emaciation into which 
he had fallen. This case, which was the first one in which we 
bad used oxygen with a view to restore the patient after an 
operation, has impressed us forcibly. Our patient promptly 
recovered, and, with the aid of a prosthetic apparatus, walked 
verj "ill. Some time afterward we reported to M. Trousseau 
the bets of a not less interesting case : — 

Case XXIX. It was that of a young Spaniard, exhausted 
by severe hiemorrhages ami profuse suppuration, lie refused 
every form of nourishment, anorexia being absolute. Under 
the influence of oxygen he recovered, promptly, both 
and strength, and bis life, so nearly spent, was prolonged in 
comparative comfort lor two months. 
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These two cases have decidedly encouraged us to persevere 
i » I it- inhalations of oxygen. 

Here is another case, more in detail, in corroboration of 
the good results which ma] be obtained. This time the indi- 
miIimI was so exhausted that we thought it necessary to con- 
tinue the inhalations of oxygen, even daring a course of lym- 
phangitis, whicti occurred dining his convalescence. 

( ':ise \\x. Whli,- Swelling of the 75Wo-7iw*Gi Joint. 
A mputation of the /.<;/ at the Lower Fourth ; Skein tne Debility 
uii.i Ami nii'i. Inhalations •>/ Oxygen GtuJ" — On the 20th 
of October, 1863, a married man of forty entered the City 
Hospital. lie was employed by the Council of State. Nerv- 

temperament and shattered constitution ; for many yean 
i valetudinarian. He has a sallow complexion and is emaciated. 
[as coughed for four or fire years, and rarely rmwrn a winter 

without having bronchitis; voice frequently hoarse, 

A year ago, by the advice of a Parisian physician, he spent 
i season at Amelie-les-Baina, for the purpose of having his joint 
flection treated. We carefully auscultated the chest of this 

tttient without being able to detect the least symptom of 
uhercular phthisis. The right tibio-tftrsal joint was very much 
wollen, and there was considerable (edema of adjacent parts, 
xtending to the malleoli. Movement of the joint caused sharp 
pain, and crackling sounds could be heard, indicating that the 
cartilages were being destroyed. The lout, was kept immobile, 
and with (breed extension ; it was uniformly (edematous; press- 
ure was painful. There were numerous openings in the 
\ ir]nn\ of the joint, which gave exit to a considerable quantity 
of thick, fetid pus, or rather of a fluid, sero-punilent in char- 
acter, resembling the discharge coming from an abscess produced 
by congestion. For a year, has had to give up his occupation, 
keep his room, and, as he says, most of the time, his bed. 

At first his trouble was not understood. It was not con- 
sidered grave, even in view of the constitution of the patient, 
which was manifestly scrofulous. 

M. Demarquay, after having carefully examined the patient 

sj to his general condition and exploring the wound with a 

probe, discovered that there was caries of the tibio-tarsal joint 

and of certain of the metatarsal bones, and decided to practice 

nputation. 

• Report rendered by M. de Luvaj-sse, extern* of the hospital. 
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This operation was effected at the point deckled upon, 
namely, at the lower fourth of the leg, on the 2tit!i of October. 

Hut we now come to the inhalations of oxygen, which we 
prescribed on the 3d of November, at the rate of fifteen litres 
every morning, then twenty and twenty-five litres. 

At first the gas was mixed with one-fourth air; after a 
few days the proportion of oxygen was increased, and, finally. 
the gas was administered pure. 

The following are the phenomena observed in connection 
with this patient: — 

At the end of the first inhalation, which tasted three 
minutes, the pulse, which was 72 before, rose to 81); the skin 
about the chest became moist, and the hands decidedly so. 

No effects were produced on the organs of sense-; no dis- 
turbances of the vision; no roaring in the ears. 

No cerebral symptoms, neither vertigo nor obtusem- 
ephemeral delirium noticed ; no tingling at the ends of the 
fingers. / 

The patient, who has suffered from anorexia for a long 
lime, and whose nights have been almost without sleep, at the 
end of a few days showed marked evidences of improvement. 

We call especial attention to this phenomenon, which has 
been a frequent occurrence with a large majority of our patients. 
— the prompt restoration of appetite. 

In (act, after a few inhalations, the invalid eats more, and 
with much more relish ; more frequently feeling the need of 
filling his stomach. 

This patient's nights became better ; said he breathed more 
easih, From being emphysematous and extremely Bhort of 
breath, he felt that his chest expanded more easily; and lor 
some hours after inhaling the gas he experienced a BSQM "I 

well-being ami of active life. 

November 10th. the patient had a violent chill, followed in 
an hour by intense heat, anil finally by a profuse perspiratioQi 
Before and after the fever he felt a general malaise, ai 
insomnia, intense thirst. (Infos, tilise ; quinine.) 

The wound became more painful; next day it was dryer 
and redder in color. (Glycerin dressing.) 

The lltb and 12th of November the glands of the right 
groin became congested, and some erysipelatous s|h>K appeared 
at the margin of the stump. He'd streaks were seen running 
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from the wound toward the inguinal tenon, Lymphatic vessels 
inflamed. This angiolcucitis and the (ever persisted for fifteen 
days, and we were permitted to observe a very curious tact, thna: 
in spite of the angioleucitis and the fever, the pattenl mh'v-s- 
fullj resisted this serious complication, aided by the inhalations 
of twenty litres, and then of twenty-five litres of oxygen, diluted 
one-fourth with air. 

This invigorating inhalation, notwithstanding the copious 
sweats and a pronounced febrile condition, enabled the patient 
to more energetically combat that depression and prostration 
which always accompanies traumatic erysipelas. 

The wound assumed a healthy aspect; and where we had 
employed twenty-five litres of pure oxygen, as we did tqion the 
decline of the angiolcucitis, after its third recurrence, we beheld 
the amputation wound heroine very florid, the granulations tur- 
gesoent and of a rosy red, and the whole surfaee suffused by B 
copious exudation of plastie lymph. 

December 5th we stopped the use of the gas, which in ease 
of this patient had promptly improved the general condition. 
The strength, appetite, general appearance, and the fades wu- 
all quite changed. During the first fortnight of December the 
|Mitient left his bed and walked a little, with the aid of a crutch. 
lie had also gamed a little tlesh. and the wound was almost 
rely cicatrized. 

It is not rare to see profuse ha-morrhages follow operations, 
even of slight nature, in individuals exhausted or debilitated, on 
Oi serious changes taking place in the blood, or from 
other circumstances. In these eases we administer iron, and 
endeavor to revive and strengthen the patient's appetite, but 
often the repugnance for food is unconquerable. It is then that 
oxygen rentiers great service. It re-invigorates the central nerv- 
ous system, and arouses in the exhausted individual a desire 
for substantial nourishment. We have many times seen, both 
after operations and in patients extremely prostrated by metror- 
rhagias, following, for example, uterine polypi, a virtual return 
to new life. 

Case XXXI. Case of Tubereuhir Epididymitis, with 

•••hi: Inflammation of Cowper's Glands ; A»ul Abscess ; 

re Jin -ntorrhinj''. A'. ±/>ir«/i"i> <>f '^■•'j/'ji "■ ]{<"■< >ri'rij. — 
II.. a<^<\1 nineteen years, a tradesman, entered the hospital 
October 29th. 
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Five or six months since this patient came for the first time 
to the hospital (service of M. Cazalis) on account of pains ex- 
perienced in the left inguinal region. After a few days M. 
('a/alis sent liirn to the country and prescribed for him a milk 
diet. Notwithstanding this his condition was not improved. 
Soon the abdominal pains, which had subsided for a few days, 
returned, and with them swelling of the inguinal glands, and a 
similar tumefaction of the left testicle. Rest for three weeks was 
followed by some improvement. He returned to his warehouse 
in Paris. 

October 29th he returned to the hospital and came under 
tin- care of M. Demarquay. Complains of constant pains in the 
perineal region ; the sitting posture being almost impossible, he 
is obliged to stand, and when fatigued he lies down flat on his 
stoniaeh. There is still a small tumor in the left testicle. 

Examining the perineal region we And at the base of the 
ischio-urethral triangle a tumor about the size of a large nut. 
Elliptic in form, its longest diameter is parallel with the median 
raphe, which divides it into two unequal parts, the left ride being 
the larger. The skin over it is sound and does not adhere to i : 
at any point. It is very painful, even to the slightest touch. 

M. Demarquay diagnoses inflammation of Cowper's glands. 
The left epididymis is swollen and contains three small indu- 
rated tumors. From the external characteristics of t In - affection 
of the testicles and the history of the case, we believe the 
patient to lie suffering from the tubercular diathesis, and yet ex- 
ploration of the chest discloses only a little harshness in ibe 
respiratory murmur. 

November 6th. The tumor has diminished in size, and is 
not so painful to the touch. Nevertheless, on palpation, we 
detect indistinct fluctuation, 

November 11th. The tumor is incised, and discharges a 
large quantity of pus. 

On the following days it discharged a serous and fetid pus; 
an extensive detachment of the skin followed ; the fibres 01 the 
ischio-cavernosus were uncovered, but there was no communica- 
tion with the urethral canal. General condition quite satisfactory. 

November 28th. A profuse lacmorrhage occurs. The oezl 
dav, at the lime of the visit, the patient was on the v 
collapse ; countenance pale, eyes dull ; extreme prostration. 
Demulcent drinks, Mine, beet-tea, and soups. 
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November 30th. M. Domarquay suggested that the patient 
ouM inhale oxygen for a few days. 

Two days ;ii'in- rmnmencing the oxygen, patient was less do- 
ssed and his color improved. He could cat a Utile. Ncver- 

ss, the wound still discharged a grayish and fetid serum. 

At the end of eight days we observe a marked change iu 
the appearance of the wound and in the general condition. The 
wound has changed to a rosy red ; he lias color in his face, and 
he assures us that his appetite has decidedly improved since he 
began to respire oxygon. Second-grade diet. 

December loth. The patient is ibund in a very satisfactory 
condition. The wound has assumed a vermilion hue. We 
place hitfl on ibiirth-grade regimen. 

December 29th, The improvement has continued. We 
shall only wail until the wound Iras completely cicatrized before 
" imissing him. 

It is evident to every one that an 0]>omtion is just as much 
more serious as the individual is more reduced and debilitated, 
The pain and loss of blood inseparable from every operation 
adds to the gravity of the case. Of course, we always hope 
that the individual, when relieved of the source of his debili- 
tated condition, will take on new Hie; but, alas! how often we 
air deceived in our hopes. Tims, when we have found ourselves 
confronted by similarly afflicted patients, unless there have been 
del ided contra-indications, we have advised inhalations of oxygen 
in doses of ten to thirty litres per diem, taken at two different 
times, mingled witli a certain proportion of air, morning and 
ening, a little before eating; and it has often been our expert* 
ice to sec. so to speak, regenerated individuals, their digestive 
powers revived, and these same patients enabled to undergo a 
severe operation, which, without having been previously fortitied, 
tiny cotild not have survived. 

Case XXXII. Tubercular VHmgoid of the Te*fic?e ; Very 
lu&le Constitution ,- Dydpnuea ami Arnrmia. Respiration of 
.■■'!■_/•■!/. i 'ure. — Mr. A., aged thirty-five, architect, entered the 
ispital (service of M. Demarquay) on July 27, ltt(i.">. fox 
the purpose of being operated on for tubercular fungus of (lit: 
: tele. This tumor was ulcerated, and ulceration was daily 
Kneading with great rapidity. The patient, demands the opera- 
tion, which the disease he is suffering from evidently require!, 
but which is contra-indicated by his general condition. Pot 
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months, ill fact, lie has been greatly reduced. He has profuse 
and very frequent sweats. The mucous membranes are pale, 
appetite capricious, and digestion difficult. Moreover, the 
patient had previously had an attack of articular rheumatism, 
which left him stiff in several joints, tinder these circumstances 
an operation is not to he thought of. The surgeon, pen 
manipulating in the region of a hollow viscus might produce u 
haemorrhage, and even if this should not he very profuse it might 
prove very dangerous for a debilitated patient. It is necessary 
then, first of all, to arouse and restore his appetite. Hence, at 
the same time that we placed tins patient on tonics we caused 
mm to inhale, daily, ten litres of oxygen, increasing the de* 
fefl days later to twenty litres. Two days after this thfl 
acknowledged an increase of appetite, which soon became very 
keen. He rapidly improved in appearance; the mucous 
membranes showed color, and his strength increased so much 
that on the 21st of August we were able to operate for the re- 
moval of the testicle. In the afternoon a hemorrhage occurred, 
which it was necessary to check with a salt of iron. 

Notwithstanding this, the cicatrization of the wound pro- 
gressed very nicely, the general condition improved, and to-oav, 
October 10th, the wound is closed; the patient presents an ex- 
cellent appearance; he walks. — in a word, his present condition 
is in striking and happy contrast to that which he pri 
on his admission. 

Tins case has impressed us very forcibly. Certainly, with- 
out the aid of the oxygen inhalations the patient would not have 
been aWetoendure the operation of castration, and would not 
have rallied from a somewhat severe haemorrhage. 

We have frequently had recourse ti. carbonic acid and \o 
oxygen, locally applied, to combat rebellious ulcers and wounds 
of an unhealthy character. Furthermore, after Beddoes and 
\u- pupils, we have had recourse to inhalations of oxygen in case 
of old wounds of an unpromising nature, even those of 
character and origin, and always with the greatest advantage; 
not that in these cases oxygen has any specific propei 
action is, rather, entirely natural and general. It acts esp 
by restoring and reviving the energies of the system, so that the 
Wounds, as a result, get well of their own accord. 

We rind also in lieddoes:* — 

* Bediloca. C'onsid. on Fiiclitious Airs, pari I, p. TO. 
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Case XXXIII. — 1. A case of scrofulous ulcers of (he arms 
and of the leg, cured after n few weeks by inhalations of vital air. 

Case XXXIV. — 2. A case of ulcer of the teg, of eighteen 
yeara 3 standing, treated in vain for four years by Pott, ami far 
twenty-seven months by Sharp, cured at the end of four weeks 
under the Influence of oxygen inhalations ; no relapse having 
oceutred six months later.* 

Case XXXV. — 3. A case of old scrofulous ulcer of very 
had aspect involving one of the arms of a debilitated subject, in 
which daily inhalations of oxygen in increasing doses, diluted ■ 
with atmospheric air, at the end of a month resulted in a degree 
of betterment of the general condition that was fairly astonish- 
ing, but without inducing a tendency to cicatrization in the ulcer. 
On the contrary, after a time, there was irritation and hinain- 
tnation of the ulcer. Then the stimulation produced by oxygen 
was modified by adding to this gas -a certain quantity of car- 
bonic acid. In less than a week the inflammation had disap- 
peared, and the ulcer showed a tendency to cicatrization. The 
dose of mixed gases was increased and the patient recovered. 

Case XXXVI, — 1. Finally, a case of very extensive nicer 
of the leg (four inches long by three inches wide), so deep as to 
have involved the muscular tissues, of an uncertain origin, but 
of vrn bad appearance, and occurring in a subject extremely 
debilitated. "For a year there had been used a multitude of 
topical applications, and the administration of tonics internally, 
but without other change than the constant advance of the 
malady. The patient, Mr. Atwood, although not bedridden, 
a very bad general condition; ordinarily no appetite; 
constant nausea ; wound atonic, painful at times, aud much of 
the time accompanied by insomnia. 

"From this time Mr. Atwood was placed upon oxygen, di- 
luted with a little air, and a rapid change was inaugurated. 
Hi* appetite was restored, and this was the first effect produced 
by the gas; sleep became more feasible, more restoring, and his 
strength returned, Moreover, the general condition was very 
perceptibly ameliorated." 

It is to be noted that this patient, whose history Beddoes 
took care to hand down to us in his work, the "Journal," 
scribes exactly, day by day, the very same sensations that 
! occurred to our patie::ts. 

* Op. ett., pari i, page 00. 
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Meanwhile, the local condition was changed. T!ie ulcer 
took on a batter aspect; it discharged a laudable pus, and at 
the end of live duys it was three- fourths healed over. Six 
weeks from the commencement of the treatment cicatrization 
was complete. 

In these cases, and in others which have occurred in out 
personal experience) oxygen has never failed to act as a thorough 
modifier of the system, winch, restored to a better CO) 
CUtes itself. Encouraged by these cases and by our own expe- 
rience, we would ask. with regard to a case which will he reported 
further on, whether we could not administer oxygen with advan- 
tage to subjects suffering from phagedenic and serpiginous 
chancres. It is very evident that with these subjects the. im- 
portant point is to change their constitutional condition ; hence, 
outdoor air and good nourishment often accomplish more than 
all our medications. New, what do we accomplish with the 
oxygen? We develop the appetite of the individual; we pro- 
foundly modify nutrition by favoring assimilation ; we percepti- 
bly change the condition of the blood. It is. then, not at all 
astonishing that we should cause the cicatrization of rebellious, 
and even of phagedenic and serpiginous ulcers. The following 
case proves this. We publish it without comment, just as it 
was reported : — 

('rise XXXVII, Phrt!ji'r?*nit\ Serpighmwt Chanert I 
extri m* ly debilitated subject) of Eightet n Month? Standing^ 
Invading the Perineum, the Pubee, "<"/ Hi- Thighs to a Large 
Extent Inhalation* of Oxygen. Cure*— October 15, 1863, i 
young Englishman, native of London, aged twenty-five, entered 
the City Hospital, having arrived in Paris the same day. An 
interpreter assisted me in taking the following statement : — 

Has had several attacks of gonorrhoea since the age of 
twenty; has had orchitis of the right side. The last gonorrheal 
dates back several months previous to the invasion of a chancre, 
which now presents a phagedenic character al several points. 

The chancre originated eighteen months since. It was al 
first located at the meatus, but was cured in a month, ami hai 
lefl mi discernible cicatrix. The patient was attended at first by 
M. Johnson, surgeon to St, George's Hospital. London. 

The chancre, the patient asserts, was completely cicatrized 
under the influence of local bathing and constitutional treat- 
* Case reported by M. Uc Lavnysse. externe on duty. 
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mont by corrosive* sublimate. About fifteen days afterward a 
!><>iiit in tin- groin ulcerated, After being simply dressed for ■ 
tew days, this ulcer, perfectly round irj form, daily grew larger 
and soon became as large as a five-franc piece. It cicatrized al 

the centre and constantly spread at the edges. 

During the four months that the patient remained in St. 
i ieorge'H Hospital, both groins, the inguino-cruml folds and the 
perineum were successively invaded The patient suffered 
severely when the wounds ware exposed to the air during the 
time of dressing; and when they were being bathed with the 
various lotions, which it is not necessary to mention, it grew 
angry and bled. 

The patient was condemned to the most absolute immo- 
bility, lie could not flex the thighs in the slightest manner. 
nor bring them into a condition of abduction without causing 
them to bleed, without tearing the chancTous surfaces, nor with- 
out increasing his sufferings. Be became greatly debilitated, 
rested badly at night, lost his appetite, and daily became more 
and more emaciated. From time to time he was taken with 
diarrhoea. 

They prescribed, internally, mercurial treatment. As a 
dressing, powdered charcoal and cinchona. Diet, the hospital 
"tonic, ('.'■.. Bordeaux wine and mutton chops. 

At the end of these lour months the patient went home fox 
nearly five months and followed a different treatment. After- 
ward he entered the ven< real ward of St. Bartholomew Hospital, 
where be remained four months. No improvement; 

The patient again left the hospital and remained several 
months at his father's. Upon the advice of some parties he 
decided to come to France and try the treatment of this hospital. 

This urethral chancre which has made such ravages, which. 

ring the testicles and the penis, has encroached upon the 

the pubis, and the entire perineum, and the inner and 

its of the thighs, had then had ten days of incubation. 

"Tie woman who infected the patient, at Manchester, had been 

reared for syphilis in a hospital at Liverpool. 

The condition of this patient at the date of Ins admission to 
the Maium >h: Sanfi was a- lidlows: — 

The whole extent of the perineum and all around the 
anus was almost entirely covered with white cicatricial tissue, 
wrinkled, hard, having contracted and drawn toward itself the 
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surrounding skin. At the anterior portion of the perineum we 
found two circles, somewhat larger than a silver five-franc piece. 
The surface mostly red, but gray at some points ; edges raised, 
fringe-like, and partly detached. The urethra bled at the 
slightest touch with a sponge intended to cleanse the sore. At 
the completely shaved pubis we found four large circles or 
patches similar to those in the perineum. They were covered 
with a thick brown scab, which was easily broken and detached 
with the finger-nail. Underneath we found a slightly-depressed 
ulcer, varying in color from one point to another, in places gray, 
in others deep red, while at still other points the surface was 
flecked with a dirty red, sanious fluid. 

On the inner and upper parts of the thighs we found two 
circular patches, larger than a franc piece, not covered by a nab, 
These chancroid ulcers, always invading the contiguous parts in 
the form of a circle, were cicatrized in some places and furrowed 
in others. They extended superficially rather than in depth. 

During the four months spent in St. George's Hospital 
the letl inguinal glands suppurated. 

On the 16th of October, M. Demarquay removed the crusts, 
formed by the dried pus which covered these circular patches, 
and bathed the surface of the chancres with aromatic wine. 
We continued this dressing and the prescribed treatment. 

Bands of compound mercurial ointment were applied, and 
covered with a thick layer of carded cotton. The whole was 
held in place by I few turns of a bandage. 

As a treatment and rigime, wine of cinchona, mucilagV 
nous (gum) tea, roast incut, Bordeaux wine. The dressing was 
re-applied at the end of five days, and this course was continued 
for nine weeks (sixty-five days). From the 23d of October wa 
caused the patjent to respire each morning twenty lit r 
gaseous mixture in the following proportions: air one part, 
oxygen three parts, £«,, fifteen litres of pun' oxygen. 

The following are the principal phenomena observed: — 

The pulse increased fr seventy-six to eighty, and some- 
times to eighty-four pulsations. This phenomenon is quite 
variable, as we have observed with several patients. 

The skin became slightly moist. The countenance, previ- 
ously pale and wan, took a little color, especially the lips. \\ u 
(Ids due lo the action of oxygen on the system, or to the efforts of 
the patient to breathe properly by the aid u\' the apparatus used ' 
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No headache. No impediment [sense* of weight!] between the 
root of the nose and the frontal sinuses. No constriction at the 
temples. 

Wo did not observe in this patient, concerning the physio- 
logical phenomena connected with the senses, any disturbance 
of vision or of hearing. No prickling in the fingers. 

We used, for some eight days, as much as twenty to twenty- 
five litres of pure oxygen per day. 

We urged upon the patient to breathe slowly; that is, to 

retain the gas for a long time in the lungs, and to make the 

- inspirations deep and full.* In this way the gas, remaining for 

some time in contact with the dark blood, may he more readily 

assimilated, and hence will effect more rapid hasmatosis. 

The pulse was accelerated from four to twelve beats. The 
skin became moist. The patient exiH-rienced an unaccountable 
sense of well-being, of physical comfort, and, in a word, felt 
happier. 

These sensations disappeared after a time. There were no 
Sashes before the eyes, no ringing in the ears, no momentary 
intoxication. Through the temples and in the frontal sinuses 
the patient felt a kind of uneasiness or embarrassment, which 
persisted for fully half an hour. From the 13th to the 19th of 
Jfoveml.H 1 !' we administered to the patient thirty litres per day of 
the gas, mixed with air in the proportions already given. 

We observed the same phenomena as Ivefore, but we ought 
to state that the patient did not uniformly exhibit all these sv top- 
toms. Several times a sense of warmth, chiefly under the 
sternum, or in the walls of the chest, together with some moisture 
of the hands and over the thorax, were the only symptoms 
observed. Acceleration of the pulsations and diminution of 
the fulness of the pulse did not follow. 

Ephemeral intoxication, a kind of gaycty, of cerebral exalta- 
tion, such as is produced by a small quantity of alcohol or of 
rich wine, was not produced as often as with women or with 
young subjects ; but under the influence of a larger dose of pure 
« txygsn, from fifteen to forty litres, a feeling of well-being, the 
Bashings, and vertigo were distinctly perceived. 

To conclude this report, we will speak of the results of 

• This is an essential point, and very many cases treated Willi oxygen fail "f 
wny decided refills uii ;«■<■!. unt r>t' mrt'li'ssni'ss or iii-irligfnee in this respect. Tuu 
Ksuck stress cannot be laid on lliis suggestion. — TsaNS. 
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the treatment on the general condition of the patient and on 
the chancroid patches. During the first few days titers mi no 
effect as regards the phagedenic ulcers. Inhalation of pure 
oxygen merely reddened the wounds. They began to be coh- 
ered with a profuse sero-purulont effusion. The bottom of the 
ulcers became of a bright-red color. 

One month after commencing this treatment the larger por- 
tion of the chancroid patches were covered with a thin pellicle 

0>f cicatricial tissue. At certain points the patches had i - 

pletely cicatrized. At other points the chancre, still red, invaded 

tlir contiguous parts, * 

We several times cauterized these points with acid nitrate 
of mercury, or witli a pencil of nitrate of silver. Then we 
trashed the wounds with aromatic wine, and covered the whole 
wiih strips of compound mercury -plaster, a thick layer of i 
and a double bandage. 

December 4th. The inhalations of oxygen ceased to-day. 
The general condition of the patient is much improved. lie- 
strength has returned, his complexion shows a tinge of color, 
mid he has gained a little flesh. He lias a voracious appetite, 
and the hospital fere does not satisfy him (being English 
naturally a great flesh-cater). 

December 28th. Cicatrization is almost, complete at all 
points. In two places, only, little ulcers remain, smaller in size 
than a silver franc piece. 

These were cauterized and dressed as before, and in a few 
days the patient was completely cured. 

Here we have a young man exhausted by a chronic vene- 
real disease, which had been treated for a long time. He enters 
the hospital reduced in health, and at the end of two months and 
a few days he is cured. He has regained bis strength and his ■ 
flesh, thanks to oxygen, which was the only remedy employed, 

Case XXX VI II. While this patient was under treatment, l 
lymphatic young man, eighteen years of age, came under our ~. 
care, to be treated for two immense buboes, following BOfl cfau- ■■ 

Cres. This very intelligent young man. ;i grocer's clerk. c\ 

hansted by fatigue, night-work, and insufficient noons! 
saw the wounds resulting from these buboes become tin. 
denic ulcers, invading both groins. We applied the fi II 
treatment : He was dressed with charpie, saturated with glyceriifc* 
and was placed on the use of oxygen in large doses, tweuh lim- ■ 
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morning and evenings. Under the influence of these inhalations 
he acquired a ravenous appetite, eating oik! digesting food enough 
for two men. At the expiration of a few days the spread of rae 
ulcers was arrested ; they ended by becoming clean, and, finally, 
this young man was cured One incident in this case forcibly 
impressed us. It was. that, although this young man consumed a 
targe Quantity of food, lie apparently grew thin before onr eyes, 
from the effects of very large doses of oxygen. Thus, we were 
roni]ir]led to substitute smaller doses, and he was completely 
■and* 

This year, again, we had an opportunity to use oxygen in a 

case. In this ease we were obliged to arrest numerous 

bmmorrhagea, which compromised the life of the subject, by 

cauterisation with the actual cautery. In this case, too, the 

action of oxygen was not in the least uncertain. 

Case XXXIX. Pftagedenia and! Gangrenous (Manure of 
Hi'- Ami ; Severe Haemorrhage. Admnistratwn of Oxygen.f 
[This case, covering conditions simitar to those of the fore- 
going one, is much condensed from the original. — Trans.] — Era- 
I (',. twenty-seven years of age, warehouse clerk, entered 
the hospital January 8, 1865, suffering from gangrene of the 
penis. The primary sore first appeared toward the end of 
November, 1864. He denuded it, and a little pus escaped. 
From this it enlarged and became an indurated chancre. He 
paid little attention to it; made at the time some forced marches, 
and drank excessively. By the last of December the '■ button," 
u be called it, had inquired very uncomfortable proportions. It 
bad enlarged, and suppurated profusely and regularly. Penis 
. swollen, with paraphymosis. The glans began to grow 
\ serious haemorrhage occurred under the swollen pre- 
puce, at the edge of the chancre, and the patient entered the 
! January 3d. Charpie, saturated with perchloride of 
iron, arrested the haemorrhage. 

The patient was lymphatic, and presented the faeies of an 

anaemic man. No appetite; genital organs swollen and cedem- 

f he glans black and gangrenous; copious discharge of 

* Here, as in nihil- iii'iiiiiri's, the author's ctMjcUmmip linvc uui been cor- 

,i .ill liv my iNjurr-m !■ In one etise in my practice, n lmly suffering from 

-iirnpHiiiiiisly crowded her irenmieiil lo the extent otinhal- 

m forty gallons (iinc "hundred it ml twelve to one hundred nnd fifty 

only untoward result being a feeling of muscular lassitude 

«ii.i miuii? unusual fntiu'ue.— Trans. 

( Cue recorded by M Barkmont, 
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pus from beneath the prepuce ; corpus caveruosum partly de- 
stroy 'd ; glana attached to the body of the penis only by the 
urethra and the integument posterior to the canal. 

January 5th, M. Demarquay proceeded to reduce the pan* 
phymosis by an incision of the integument of the dorsal surface. 
A small ligature was necessary. 

January 7th, the glans separated from the body of the penfa 
without accident. 

Dressing of perchloride to combat the tendency to bjBOIor* 
rhage from the denuded stump. 

On the 8th his sufferings, which up to this time had been 
very severe, became rather more endurable. Wound grayish 
and emitting much lector. The general condilion slightly better. 

On the 9 th swelling began to subside. Fever slightly 
abated. 

January 10th— 1 1th, severe hemorrhage from the corpus 
cavernosum, which persisted in spite of applications of pure 
perchloride of iron. Compression and applications of iee control 
it for a time ; but it recurred in the morning, and M. Demarquay 
decided to arrest it with the actual cautery [fer rouge]. Corpus 
exposed by an incision, and several deep cauterizations succeeded 
in arresting the ha'mbrrhage. 

January 13th. Patient passed a good night. Wound 
begins to suppurate (glycerin dressings). Patient much weak- 
ened by the loss of blood; pulse 90, thready, feeble. 

On this and the two following days, caused the patient to 
inhale twenty litres of oxygen each morning. 

January 15th. Appetite returning. Unavoidable m 
of oxygen for several days — the pharmacist failing to supph the 
gas. 

Appetite continues ; wound changed from its rosy red to a 
grayish color, its color and odor indicating a phagedenic condition. 

January 23d. Oxygen again administered. The rosj tint of 
the wound returns and the swelling diminishes. Appetite BOOB 
becomes ravenous. General condilion evidently improving; 
pulse recovers its fulness, and the countenance, from being paw 
and exsanguinated, assumes a healthy color. 

February 3d. Oxygen omitted; appetite remains eager. 
Wound presents a good appearance, the artificial meatus assum* 
ing its proper position as the swelling subsides. 

After Beddoet, we have given oxygen to cure scrofulous 
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ulcers. We have still under our care a patient with two scrofu- 
lous ulcers of the groiti, and. in conjunction, two very large 
abscesses of a similar nature. !Six weeks of ordinary treatment 
had not changed the condition of the part*. Alter a few days' 
inhalation of oxygen the ulcers changed their appearance; 
appetite and strength returning. Nevertheless, these cases are. 
to us, not at all astonishing. They are but the results of the 
physiologic action of oxygen. 

Knowing the properties of this gas, it was entirely natural 
to apply it in the treatment of diseases of the bones and joints. 
Dr. Thornton, in a letter to Beddoes,* cites a case of white 
swelling treated and cured by oxygen. We have not been M 
fortunate as this disciple of Beddoes. In a case of even chronic 
arthritis of the knee, alter having decidedly improved the gen- 
eral condition, we have seen the joint pains aggravated. We 
believe, in fact, that in a pathologic and therai>eutie point of 
view it is necessary to discriminate between different cases of 
chronic arthritis. One variety may have a rheumatic or gouty 
origin; another is the result of a traumatic lesion; and others 

still arc but a manifestation of scrofula. Perhaps the latter are 
the only cases in which we can use oxygen with positive assur- 
ance. Our experience has not been sufficiently extensive lor us 
to decide. 1 Iiit we know that if we restore in a patient appetite 
and power to assimilate food we can profoundly modify a dis- 
eased organism and put it into infinitely more favorable conditions 
for recovery. It is necessary also to ask, the organic strength 
being thus restored, whether the individual will not better 
assimilate the modifying agents which may be administered to 
him. In fact, it is not sufficient merely to give nourishment to 
a patient in order to make him live. It is necessary that he 
should digest and assimilate it, and that lie shall oxidize and 
eliminate those elements which do not go to make up part of 
Che organism. Very, well, it is tin' same with a drug. In order 
thai ii may act upon the blood and the nervous system it is 
necessary that it should be absorbed, and in order that it may 
modify the entire economy it must be subjected to a special 
assimilation. In order to attain this end it is necessary that this 
work 1m- accomplished, and it is this that oxygen marvelously 
■■\ ; i lousing and strengthening the forces of the organism. 
' ins ease, which we borrow from Hill, and in 
* Op. tit., pari iii, p. 83. 
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which figure the names of two of the great surgeons of that 
uge :— 
Case 



XL. White SnyUiii'j of the 
George, thirty years old, was attacked, 



Kiwe* — " Richard 
May, 17S7! with 
rheumatic fever, but soon recovered. Toward the end of the 
following month lie hud a severe remittent fever. Dr. Wanes 
was called and eared for him for three months, during which the 
jMitient suffered violent and general pains. Both knees l» cams 
highly inflamed, painful, and swollen, especially the right, which 
had some months previously received a severe contusion. 

"After having been greatly debilitated by the pain, fever, 
and prolonged confinement to bed, Mr. G., on the advice of Dr. 
Warren, went to Buxton. The waters of Buxton relieved the 
stiffness of the joints, and by the end of October the latter had 
recovered a certain degree of strength. The right knee, how- 
ever, remained somewhat weak. On the slightest fatigue, as 
from a walk or hunting party, it always became painful, swollen, 
and it required some days of absolute rest to bring relief. 

"Similar renewed attacks ended by injuring the articula- 
tion, and soon fluctuation could be detected about the joint. 

" In 17H9 Dr. John Hunter was consulted. lie prescribed 
laxatives and sea-bathing, but this was followed by neither 
improvement nor aggravation. 

"Up to 1794 the disease had grown no worse. At this 
period Mr. Cruikshank, called in consultation, punctured the 
capsular ligament with a lancet, and gave exit to a small quan- 
tity of yellow, glairy fluid. The opening quickly healed, leaving 
the knee neither better nor worse. 

"In June, 1795, he was freshly attacked. There was high 
fever, with severe pain and tumefaction. These symptoms con* 
turned for several weeks, during which the region of the joint 

became greatly enlarged. 

"The constitution of the patient now seemed greatly im- 
paired. Another surgeon was called, and, alter having Doted 
the thickening of the tissues and the infiltration and alteration 
of the osseous surfaces, he gave a very grave prognosis. Ml r 
several methods of treatment had been tried in vain, two 
were applied, then two cauterizations, which weir rep 
intervals for a year, up to October, 17%. 

"At this point, on the recommendation of Dr. Bcddoes, I 
• Hill, Pracl. ObB., etc, p. 42. 
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; consulted. The surgeon said to a friend of the patient 
.at hi a short time nothing hut amputation would ;i\;iil. 

" .Mr. (_r. having been confided to me, I placed him on the 
■ nf oxygen, and at the end of a few weeks tin: improvement 

I such that a cure could lie reasonably iioped for. He had 
•en scarcely able to climb the stairs, even with the aid of 
crutches, but at the end of six weeks could walk a mile, with 
the help of a cane, without producing fatigue, stiffness of the 
joint, or pain, although transient ]>ains still occurred from time 
to time. This improvement continued, and six months afterward 
the constitution of the patient was quite fully restored, and the 
* was so nearly well that he could walk three or four leagues 
without inconvenience. 

"This gentleman continued perfectly well during a subse- 
eiit observation of more than three years." 

Case XI J. Case <•/ Ostmtia •>/ the Fifth Metatarsus ■ Amr- 
Empfoyment of Oxygen. — Amelia B., aged twenty-eight, 
!itcnil tin- City Hospital, June 3d, service of M. Dcmanpiay. 
Temperament, lymphatic; is amende, with decided pale- 
i of the mucous membranes, cardiac murmurs (amende), and 
lially complaining of a total loss of appetite and intense 
disgust for food. 

She presented, on the outer surface of the right foot, a 
purplish ulceration of an alarming appearance. On introducing 
a probe the fifth metatarsal bone could be readily felt, and was 
parti] denuded. An unhealthy suppuration was going on in 
the wound. Having been freely laid open and several times 
injected with tincture of iodine, the character and appearance 
of tic wound changed. To combat the amemia and the loath- 
ing (or food, M. Denial-quay placed the patient upon inhalation! 
of oxygen. Twenty litres per day were given, and at the end 
of the third day (June 17th) the patient experienced a sensible 
' nprovement of her appetite, and a few days later she ate, vol- 
iitarily. four times per day. 

The wound, by this time, had become rosy in color and 
ore active. 

The patient left on July 7th, not cured of her osteitis, 
her general condition had been changed in it wonderful 
annex. The mucous surfaces had assumed a promising rosy 
nt, although some cardiac murmurs remain. 

Ca-eXLlI. Caries of the Bones of the Lift Foot ; Profound 
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Anosmia, FnImUitionsof Oxygen. Rapid Improvement. — John 
1\, aged sixty-two, entered the hospital March IN, 1864. 

This man has never been seriously ill. Six months ago 
was kicked in the tower part of thigh by a horse, from which 
followed a general tumefaction of that region, with heat and 
fever, which compelled him to keep his bed for a fortnight 
Made an apparently fair recovery. Eight days ago he was 
seized with lumbago, cephalalgia, and fever, and was obliged to 
relinquish all business and take to his bed. Pain, rapidly in- 
Ciea&ing in intensity, located itself at the external border and the 
dorsal surface of the left foot. This region swelled rapidly, and 
a physician was consulted, who, thinking it a liquid collection, 
punctured it with a lancet, but it yielded only a little bloody 
serum. No relief. The symptoms at the side of the foot be- 
coming more aggravated, and the fever daily increasing, the 
patient decided to enter the hospital. 

We found him pale and greatly emaciated, his facies ex- 
pressing intense suffering and pain. Foot much swollen, but no 
fluctuation ; pulse rapid and feeble. No sleep, no appetite. 
Beoond*grade diet. Bordeaux wine, soups and wine of cin- 
chona : compression by means of a roller bandage. 

March 22d. Lancinating pains in the foot, slight redness 
of the skin, deep fluctuation. 

Incision, followed by the issue of nearly two spoonfuls of 
pus mixed with blood. Prescribed oxygen in doses of eighteen 
litres, with an equal proportion of air. 

March '23d. The inhalations have not caused the pulse to 
van : no effect on the vision; color of the lips not perceptibly 
changed ; no tinnitus aurium ; no change in the color of the 
wound: 

March 24th. The dose is increased to twenty-five litres. 
The patient experiences light flashes before tin- eyes. 

March 25th. Intense pain in the foot; scarcely any sleep! 
wound shows slight increase of color. Patient somewhat more 
lively; not so weak ; appetite better. 

March 26th. Pulse, before the inhalations, 80; alter inhal- 
ing, 84. Appetite increased, the patient eating with relish. 

April 1st. Ap|H.'tite good; is allowed fourth-grade diet. 
Since the loot was dressed with a starch bandage, pain has been 
less; nights quiet, but not more than three or four hours" sleep 
at most ; cardiac and arterial sounds normal. Respires | 



APPLICATIONS TO SCRGEBT. 185 

five litres of oxygen. Pulse, before inhaling, 80 ; after, 93 ; no 
disagreeable sensations following. Mucous surfaces show a little 
more color immediately after the inhalations, 

April 5th. For two days the pains in the foot have been 
more acute ; they are especially aggravating in the evening and 
in the nights, preventing sleep. Appetite now very good; 
countenance shows more color; eyes more brilliant. Gave him 
fifteen litres of oxygen ; pulse, prior to inhaling, 84 ; imme- 
diately after, 88. 

April 6th. Starch bandage removed. Inhales eighteen 

Etzea of gas. Pulse, before' inhaling, 76; after, 80. 

April 7th. Starch bandage replaced. Inhales fifteen litres 
of oxygen, 

April 10th. Appetite has become very strong ; wakes to 
eat in the night, lie has more color; his strength begins to 
return ; general condition much more satisfactory. 

April 13th. Patient's strength rapidly returning ; his appe- 
tite constantly increases. He not only eats four regular meals, 
but also takes two more given him by a neighboring patient. 
Sleeps well all night. Stil! suffers some pain in the foot. Oxy- 
gen, twenty litres. 

April 18th. His general and local condition is very satis- 
factory. Use of oxygen discontinued. 

In view of the virtues which we now know belong to oxy- 
gen, it was quite natural to undertake to benefit patients afflicted 
with cancer. This I have done very often with entire success, 
lully realizing that it would not cure. Certain cases have re- 
mained refractory under the use of this agent. I have been 
able with a number of patients to restore the digestive energies 
and to induce them to take substantial food, whereas everyone 
knows how frequently patients affected with cancer have an 
aversion to food. 

Case XLIII. My first patient was an elderly lady, aged 
Mxty-nine. who suffered from an ulcerated cancer of the breast. 
She was anremie and debilitated. Oxygen so aroused her appe- 
tite that she awaited meal-time with impatience. She soon re- 
gained her natural color, and her strength was quite restored. 
Patient then left my care and I lost track of her. 

Case X.LIV. The sister-in-law of a former distinguished 
interne of the hospital, still young, yet suffering from an enor- 
mous cancer of the breast, which was not susceptible of being 
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removed by operation, was able, thanks to oxygen, to regain Iter 
strength and to return to social life for a year from the com- 
mencement of oxygen inhalations, in spite of tlie deplorable 
condition in which she was at the time she began the inhala- 
tions. 

What I have just said concerning cancer of the breast I 
repeat with respect to cancer of the uterus. In then 
however, when oxygen ha* succeeded it lias revivified the 
patients, but I am compelled to say that it has not cured a single 
case. 

Case XL V. Anaemia from Cancer. R'/spiration ••)' ''■'.'/■ 
•jp),.* — Mine. Anatolie T., aged fifty years, married, ami tlie 
mother of several children, entered the City Hospital, June 8, 
1865, for a disease of the womb. 

Fades indicated cancerous cachexia. Complains of pains 
in the back, of heaviness in the uterus, and swelling of tlie 
limbs. At the outset she had a profound disgust for food. 

Tlie next day, on examination, M. Demarquay diagnosed 
an ulcerating cancer at the neck of the uterus. After B few 
days of rest and preparatory treatment, M. Demarquay proposed 
to destroy the tumor by caustics, and to this end lie simul- 
taneously inserted several pencils of chloride of zinc into the sub* 
stance of the cancer, lie also ordered inhalations of oxygen. 

June nth, patient inhaled twenty litres of oxygen, which 
dose was repeated the next day and for some days following 

At the end of three or four days the patient experienced h 

sense of well-being, No longer 1ms disgust for food, hut finds 
her allowance insufficient aud impatiently awaits the hours fbi 
eating. 

Seven] cauterizations were resorted to, at intervals, and 
anesthetic douches of carbonic acid were administered, ptf 
vitjiii'tm, to allay the pain. 

The patient's condition became much improved. 

August 11th. the patient left the hospital. Her general 
condition was very satisfactory. Appetite completely restored. 

The uterine tumor had disappeared, and no ulceration of 
tlmt organ remained. 

Every physician Knows that disease of the genito-uruuu] 
Organs is usually followed by a lingering convalescence, a con- 
dition of antenna, and a dyspepsia difficult to conquer. Iu » 

• Cue recorded by M. Biirleroonl, extemt on duty. 
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number of rases we have bad great success with oxygen. In 
many emergencies it has restored the strength and aroused a 
really reparative appetite. The case which most impressed us 
was (hiit of a brave soldier who had suffered for a long time 
with chronic cystitis, connected with a very hard stricture. 
Urethrotomy baa improved his condition, but nothing availed to 
Ktnove his anorexia. Under the influence of oxygen we saw, 
in ■ few Says, his condition improve; appetite returned, and 
\* ith it strength and good spirits, fie left our care, still troubled 
with a slight cystitis which obliged him to urinate frequently, 
but his general condition was greatly improved. 




We have likewise had recourse to inhalations of oxygen in 
spermatorrhoea. We have not completely cured any case, but 
have, with many, bettered their general condition, restoring the 
general strength and appetite, 

Perhaps we should have been more fortunate had we added 
to the oxygen treatment the use of caustics and other means, 
which have proved efficient in certain cases. 

We have had remarkably good results with oxygen, in 
restoring the strength and vigor of women long afflicted with 
Uterine disease. Confinement in bed, in warm apartments, 
induces in them extreme anorexia and marked amemia. the 
Datura] consequences of a lack of nourishment and assimilation. 
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In these cases ire have Been oxygen, in a very few days, restore 
ji new vitality, when iron and wine of cinchona had failed. 

The following is a case in point : — 

Case XLVX Induration of tfie Uterus; Chrtmio.Metritit i 
Chhro-Anamia Sttpervming. ' Timie Treatment, u-iik hikalo 
dtint of Oxi/(jni* — Mrs. Bertha J., n Hungarian widow, aged 
thirty-two, entered the hospital October 6th. 

For several months this woman has complained of severe 
pains in the lumbar regions, in the lower abdomen and Upper 
part of the thighs. She experiences dragging in the groins and 
weight in the pelvis. 

She is b&bUually constipated, For four months her courses 
have hern very irregular, sometimes very profuse, at others very 
scanty, staining tin- linen hut for a day. At this time tier suf- 
ferings are very intense; she is compelled to keep her bed. ami 
lias had constant cephalalgia I'm' seveml days. 

By means of specular examination and vaginal toueh, M. 
Demarquay and the internes on duty determined that the 
uterine neck was hypertrophifld, indurated, and engorged. It 
Mas scarcely possible to trace witii the finger the circumference 
of the neck; the womb itself enlarged, indurated, and difficult 
to elevate. 

No leucorrhcra, except for a day or two before the apt>car- 
atlce of the menses. We did not practice rectal touch, since 
abdominal palpation sufficiently demonstrated the condition and 
position of the uterus in the inferior strait. The pressure aaed 
«as very painful. Vaginal touch did not discover anything 
abnormal on the part of the broad ligaments, the ovaries, or the 
neighboring peri-uterine cellular tissue. The patient had a pale, 
yellowish color, no strength, no appetite. 

M. Demarquay prescribed baths, wine of cinchona, poul- 
tiees. rest in l»d. and inhalations of oxygen. 

From the 11th to the 23d of October, every morning, this 
patient respired about fifteen litres of a gaseous mixture (oxygen 
diluted with one-third air), then twenty, and finally thirty to 
thirty-five litres, the proportion of oxygen being increased from 
ja) to day. 

This woman has a pulmonary capacity quite remarkable. 
She can inspire from two to three litres (one hundred and 
twenty-two to one hundred and eighty-four cubic inche 

• Cue recorded by M, Lnvnyssc, exttruc ou duly. 
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effort, whereas the avenge is but one litre (sixty-one cubic 
inches), at an ordinary inspiration.* 

The following are the phenomena observed and recorded 
from day to day in tins case: The first day fifteen, litres of 
gaseous mixture was inhaled, in two minutes and ten seconds. 
The poise rose from b'8 to 7<>. The skin became moist with 
perspiration, over the chest, forearms, and hands; there was felt 
Mine warmth in the chest. 

No headache, no intoxication, no constriction of the temples, 
no tingling of the fingers, 

October 20th. The dose was increased to twenty litres, of 
which fifteen were pure oxygen. The pulse-rate increased eight 
pulsations; skin moist; the warmth, formerly limited to the chest, 
became diffused. 

There was in the frontal sinuses, at the root of the nose, 
and in the temples, a sense of obstruction or oppression, which 
the patient compares to the obstruction preceding coryza. 

On the 23d the dose was increased to twenty-five litres, the 
patient realizing with pleasure that her appetite increased from day 
to day. For from twenty minutes to one or two hours after the 
initiations, she experiences mi indescribable sense of well-being, 
which makes her very sprightly. There is a sense of gentle 
warmth in the chest, and a i'eeling of invigoration, which, how- 
ivi'v. booh passes away. 

We suspended the inhalations of oxygen for three days, 
inasmuch as the patient declared that although her general con- 
dition was decided! v better, the pains in her loins and lower limbs 
were more acute, and severely tormented her, chiefly in the night. 

On the 27th we again returned to oxygen. The dose of 
twenty-five litres was increased to thirty-five litres by the end of 
twelve days, twenty litres of each twenty-five being pure 
oxygen. 

The pulse varied from 68 to 72, rising to 80 and 84, this 
being the maximum. 

Her appetite increased every day, her strength rapidly 

• If the author seriously means t lint a French woman's lunps have nn average 
capacity of only sixty one cubic indies, they certainly full below that of the 
average American woman. My experience lends me to place the average lung 
i :i(i ;l .--ity of women at about one hundred cuhic inches. Many of my female 

pal - liiive shown a capacity of one hundred and fifty cubic indies. In iliis 

I'.iiuiry men a venire one h tin tired and fifty lo two bundled cubic inches. I also 
[■■'.Mil iwn instance? of ibe unusual capacity of three hundred uud fifteen., and 
one of three huudred and thirty-five, cubic incites.— Trans. 
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rewiring; her facies improved ; the lips and conjunctiva 
being pale, became rosy, and the features assumed an expression 
of animation. This sense of" well-being reached its maximum 
after three experiences, .during each of which the patient inhaled 
twenty-five litres of pure oxygen. In the chest, hehind the 
sternum, she felt a considerable degree of warmth, which disap- 
peared at the end of one to two hours, following which respira- 
tion was more free. 

From the 8th to the 16th of Novemberthe patient respired 
thirty to thirty-five litres of oxygen per diem, diluted one-fifth 
with air. 

The same phenomena were repeated with increased intensify. 

On three occasions there was a little transient intoxication, 
with a tendency to sprightliness and hilarity; also a little giddi- 
ness, Hashes before the eyes, and at times a little ringing in the 
ears. 

Tingling at the finger-ends; the skin becoming moist; 
pulse smaller, more firm, and increased in frequency from 4 to 
12 pulsations. 

There has never been any cephalalgia beyond a sensation 
of oppression or constriction in the forehead, which soon passed 
away. 

The last two inhalations were given on the 15th and 10th 
of November, and consisted of thirty-five and thirty-eight litres 
respectively of pure oxygen. We observed the same phenomena 
as before, with still greater intensity, perhaps for the following 
reason ; — 

At the suggestion of M. Demarquay. before whom these 
experiments were conducted, we directed the patient to make long 
respirations and to retain the gas as long as possible in tin.' lungs. 
At each of these two efforts the patient, retained the gas in the 
lungs for from ten to thirty seconds, that is to say, sin- mads 
but three to six inspiratory movements per minute, the normal 
rate being eighteen. By this means the gas was more fully 
taken up by the blood, from remaining longer in contact with it. 

We add a rapid rSmmS of the observed phenomena i A 
sensation of decided hut not unpleasant warmth in the chest ; 
acceleration of the pulse, and also of the respiratory mo\ E 
moisture of the skin, which leols warmer to the hand; slight 
momentary intoxication; flashes before the eyes, and rir. 
the ears. In a word, and to conclude, after nearly six wi 
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oxygen inhalations, this patient has regained color, good apj>e- 
tite. and a restoration of her strength ; tins convalescent, a vale* 
imnim. has gained much; her disease was much improved, 
her general appearance, in particular, was very much better 
:ll she left the hospital. November 28, 1863. 
We could multiply the reports of uterine diseases in which 
the use of oxygen has been found very useful ; but in these 
rases [he gas was always administered to combat dyspepsia and 
a n emia, which are so frequently the morbid elements complicat- 
ing chronic diseases of the uterus, — a point on which M. ISeau 
lii- vn strongly insisted ; besides, we desire to conclude this sum- 
mary of surgical diseases in which oxygen has seemed to us to 
be useful by publishing a case borrowed from Beddoes. We 
give this case more particularly for the reason that in the troubles 
common to menstruation we have personally never admin- 
red oxygen gas: — 
Case X LVII. Chloro-Antrmin, Di/smenorrharn, Stipple* 
tiu-ij Scemorrhages, etc., Treated with Oxygen, Recovery, — 

The subject of this report is a young woman who Constantly 
presented symptoms of chlorosis; the monthly flow being scanty 

and of a serous nature. She was married, and has several times 
been pregnant, with each time a bud confinement 

"Several years since herpes of the face appeared, and in 
tlic surrounding cellular tissue some extravasation of hlnod |i>l- 
lnvM'd. with engorgement of the capillaries. These patches of 
extravasation have given rise to hemorrhages of such frequent 
occurrence that the patient, according to my estimate, has lost 
as much as thirty ounces of blood in a week, and seldom less 
than six or seven ounces. 

" Assuming that this resulted from insufficient menstruation 
I gave numerous uterine stimulants, but without effect. 

"Iron gave some increase to the general tone, but at the 
ie time equally increased the capillary haemorrhage of the 

'■Treatment by mercury and other known remedies, and 
the topical application of astringents and further use of 

its. proved of no avail. 
•In view of a similar case, and seeing that the hicraor- 
>s were becoming more frequent and more profuse, I com- 
nr-cd tin 1 administration of oxygen, following the usual 
I soon saw a considerable improvement in the chloro- 
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anaemic symptoms. The suffocation and cedema of the limbs, 
which had persisted in a remarkable degree, had gradually dis- 
appeared, and sleep had become much more refreshing. At the 
end of a month of treatment, during winch I administered 
three to four gallons of diluted oxygen, three times a day, the 
skin assumed color, indicating a better state of health, and the 
enlarged capillaries and ccchymoses of the face began to disap- 
pear. The haemorrhage was so much lessened that 1 deemed it 
necessary to provide another issue to prevent symptoms which 
might follow the abrupt stoppage of such a considerable loss of 
blood, which had now become habitual. This was the only 
additional treatment given ; and in order that results to which it 
ivas :l stranger may not be attributed to its auxiliary action, 1 
ought, to State that I did not presenile it until after the improve- 
ment of the patient had already become most conspicuous; more- 
over, the same remedy previously used by itself had produced no 
such results. 

'• I continued the administration of the same quantity 
daily for three months, with a steady improvement on the part 
of the patient, although the haemorrhage had never entirely 
ceased. Treatment was then suspended, with the idea that the 
habit would finally cease by gradually losing its force. Her 
health continued to improve, and the malady gradually disap- 
peared. 

"The following are the more important conclusions which 
may l>e drawn from tins report: — 

'■Under the influence of oxygen the pulse became more 
full, more frequent, and stronger; the temperature of the body 
was increased, but not the heamorrhages, as had been the ease 
when iron was administered, in connection with exercise and a 
nourishing diet. To explain the effects of oxygen we may adopt 
the opinion of Mr. Hunter, according to whom activity and 
strength are essentially different; and oxygen is one of those 
rare stimulants which affords at once both strength and stimu- 
lation. We can also, after some of the most modern phynolo- 
gists, assume that oxygen contributes to the organism a certain 
degree of irritability, and thus becomes a source of excitation. 
This opinion seems confirmed by this case, since oxygen rendered 
the system more sensitive to other stimulants, such as purgatives, 
for example, as I have repeatedly satisfied myself in 
other cases. Thomas Creaskk." 



APPLICATIONS TO SURGERY. 



[Referring to the " issue " which Bcddoes deemed it well 
to create in his patients, lest the sudden suppression of an 
habitual hemorrhage might result in damage to the system, in 
these later days, and with our present knowledge of pathology, 
a majority of intelligent practitioners would promptly disagree 
with the Oxford professor. It is not now considered dangerous 
to check at c-uce any active, or even passive, hemorrhage from 
any part of the body. In feet, it lias been satisfactorily dem- 
onstrated that the average menstrual flow is in excess of the 
physiological need, and that effectually checking it by means of 
astringents, and even the tampon, as soon as it seems in the 
least excessive, or even moderately profuse, is not only not inju- 
rious, hut is a decided benefit, in that it prevents a useless loss 
of blood, thereby conserving on equivalent of strength. — TxANB.] 



CHAPTER V. 

Nitrogen, Monoxide of Nitrogen, and Hydrogen. 

i. general remarks. 
We arc often asked, — and this reflection should occur to the 
nds of many physicians, — how does it happen that the iras 
most abundantly diffused in nature, nitrogen, has not been ilic 
object of more frequent investigations! How happens it that 
nobody has had mure curiosity regarding tin 1 flaw which con- 
stitutes very nearly four-fifths of the atmosphere in which we 
live? This is evidently one of the inexplicable laches which 
are met at every step in the history of the sciences. When once 
the exact composition of the atmosphere had been established, 
that nitrogen is unsuited for respiration, and, consequently, for 
the maintenance of life, and that the name winch it bears [eaate) 
i- by no means characteristic of its properties, it was thought 
that all had bees said that could be said on the subject, and 
that there was nothing further of interest in it. 

But what is the meaning of the expression \ni suited to 
pirotion f Carbonic acid, without being really toxic, is also 
vmswted to respiration. Hydrogen shares this property, without 
being any more poisonous, Thus, there are three different gases 
which present these two common characteristics; and yet who is 
bold enough to affirm that they have absolutely the same prop* 
erties 1 Their action upon respiration, apparently identical, 
cesta upon this fact, that they constitute an atmosphere deprived 
of oxygen, and it is known that life is utterly impossible, beyond 
a few moments, without the presence of the latter gas. Hut ' 
apart from this lack of the vital quality, it is evident that each 
M these gases exercises a special agency, possesses sonic de- 
cree of influence on the human organism which is projier to it, 
lb ■:■!■. we arc gratified to remark that surgical practice has been 
for us an excellent guide, and has furnished us, relatively to 
tin' physiological action of this gas. a criterion which physio* 
experimentation, very probably, will only corroborate, 
ertheless. before touching upon investigations of the gases per- 
1 to ourselves, we uropose to re-investigate nitrogen, protoxide 
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of nitrogen, and hydrogen. It may be well to mention, briefly, 

the works, for that matter very few in number, published upon 
this subject. 

II. NITROGEN. 

At the end of the last and at the commencement of the 
present century, nitrogen had been the subject of two mono- 
graphs, of which it is now impossible for us to appreciate the 
relative importance, the library of the faculty containing neither 
of them. The first," published in 1796, in New York, is known 
to us only by the account of it given by the British Libra ry.t 
as well as by the " Annales de Chimie."J It appears to us, 
moreover, to be full of views purely hypothetical, some of which 
do not rest upon any well-demonstrated fact, and (he rest of 
which are entirely at variance with established scientific princi- 
ples. As to the rest of the work, this is the way the anther 
constructs his monograph, his Septon medical system, according 
to the article in the "Annales de Chimie": — 

"The author thinks that the putrefaction of animal sub- 
stances lias H period in which the nitrogen, si t the moment of 

disengagement, finding itself in contact with oxygen can com- 
bine with it without the need of a very high temperature. The 
oxide of nitrogen thus formed is capable of becoming a rery 

active poison, so that cancer and the whole family of rodent 
ulcers have, perhaps, no other origin. Miasms from nitroge- 
nous substances which putrefy in the marshes, in prisons, in 
moist and hot climates, tbrm, according to the hypotheses offhfl 
author, a certain chemical combination of nitrogen with oxygen, 
which becomes the cause of contagion and of many endemii and 
epidemic diseases, etc." 

It is easy to see. from the foregoing account, how debatable 
are the theories of Saltonstall, or, rather, it is seen that they do 
not rise above the domain of hypothesis, or pure speculation. 
Moreover, this author has done no more in this initiatory disser- 
tation than to amplify ideas advanced by Mitchill, his master.} 
We will not dwell longeron this work, which has noothei than 

•An Inn it cu nil D Inert on CI 
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an entirely incidental relation to nitrogen. It seems, however, 
perfectly natural that from the United States should come to us 
the most important and the most numerous researches upon this 
gas, since in certain parts of that country there are abundant 
springs of perfectly pure nitrogen, as indicated in the following 
note.* 

The other monograph to which we have made allusion is 
thai of DiigouTuer.t of which the title promises more interesting 
study than that of the American author; hut that is all we can >ay 
of it, notwithstanding our desire to do more than to merely men? 
tiuu it. It is probable, however, that this work must reflect, to 
some extent, perhaps even amplifies, the ideas to which the scien- 
tific physiological investigations of Nysten, concerning the gases, 
had given impulse. 

It was really at this epoch that the friend and collaborator 
of Tiichat pursued his studies upon the action which various 
gases, injected into the circulatory system, exercise upon I he 
organism, We have had more than one occasion, in the course 
of this work, to refer to and discuss the experiments of Nysten; 
hence ire will not now revert to the subject. We «ill only say, 
a- In the gas under consideration, that Nysten, by injecting ni- 
trogen into the veins, believed that from it he recognized a seda- 
tive action upon the heart. It would he important to verify this 
fact, and, if later experiments confirm it, we shall have thus ac- 
quired a therapeutic agent as much more valuable as it is more 
abundantly diffused. 

Since Nysten, no one, to our knowledge, has specially occu- 
pied himself with nitrogen. The paragraphs which Merat and 
de I. -us devoted to this gas, in their '* Dictiounaire de Therapcu- 
tique," are as apt to-day as they were in 18'29. Tins is, in sub* 

*T!ie nitw-icu is firings inosi remarkable in 1 1 » < - county of Rensselaer arc 
llii.-<- r, hi i ml i.i tin- siiiiiliwi -st nf l hi* village of lloosic, ill a distance of ah. ml six 
;ni'.- touth from Hie villtiL'i- i>C llcniiiiiL'toTi. Vermont. There lire ihree springs 
ii ii Inn .in urea of nhoui lour or live hcn-s of land. The quantity of nitrogen nus 
m In.- i i wariipe- uN-lei the Innn of hubbies is incalculable. This gas doe. iml : >p. 
j>. i -i i t.'i.'.i'i ' willi water ; il wcihs t' i rite froin tin- gravel which form- tin; 
■ -].i'n-' Tli.' iii-iriL',i-_i mint iiT the gas is not limited to lllia place, 
cunt in Hal 1y from ilrv |>on inns ol' llie siirroiiii.li-.ig soil. lis p-.-. .,,■,.■ 
I ii- li i.nlv whin water covers I he soil, by the kind of boiling il produces 
iue; thr-iu-Ji ii. 

• impressing a surface of gravel equal In Ave or six tuehes square Iherc 
i- etiltet-ii-il iti n bill tie nr inverted bell a litre of llie pis. in the space i>l' i.-n 
Is. — [Journal de Pbarmncie, vol. ix, [i. 120, ISi^t ; frntii llie Edinburgh Pliilo- 
ii.nl Journal-] 

f Dagoutner, Ebm! sur le Gaz. Azote Atuinspherique. Consider^ duns s 
t I'E.xi-jti-iiee dee Auinniui, tie. Paris, 1B10. 
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stance, what those authors then said: "The medicinal uses of 
nitrogen are null, or scarcely noticeable. It lias been thought 
that the inspiration of this gas, always mixed with a certain pro- 
portion of oxygen, might prove useful in certain chronic dis- 
eases of the chest, and they cite two cases of phthisis, reported 
by M. Marc, in which lie produced a lowering of the circulation 
and freer expectoration. Nysten always considered it as indi- 
cated in the more acute diseases of the respiratory organs." 

Since then scientific researches with regard to nitrogen have 
changed the ground but little. One is certainly interested to 
learn the role which this gas plays in the organism when ab- 
sorbed iu the condition of atmospheric air, and also in the form 
of alimentary nitrogen. It would doubtless he Very interesting 
at this point to study its physiological destination in tin 
economy, to elucidate more completely the function which devolves 
upon it in respiration, and especially in the general nutrition — 
all questions upon which we are far from being perfectly settled. 
But, as this volume has already grown to considerable 
has even exceeded the limit which we originally designed to give 
to it, we will not venture into a study of pure physiology 
chemical physiology. Therefore we limit ourselves to an ex- 
hibition of the history of nitrogen in a surgical point of view. 

In the chapter on the gases of the blood we have reported 
nil the experiments by the aid of which it has hen; 
to demonstrate that it penetrates into the blood during the act 
of respiration. We will not recur to that subject. In the 
pages which foDow we propose to show the result of the experi- 
ments and of the labors that we have undertaken with M. 
Leconte, having for their object — first, to see what becomes of 
nitrogen when it is introduced either into the cellular tissue ta 
into the peritoneum ; second, to determine the action it exerts 
upon the movement of the pulse when placed in contact with 
the same tissues. These researches will only be summarised 
here.* In reality, notwithstanding the care and zeal we have 
given to the pursuit of them, the results are yet insufficient i" 
warrant conclusions: nevertheless, they should always be taken 
into consideration. The preparation of nitrogen presents 
difficulties, time being necessary to obtain it pure. I hai 
sometimes interrupted an experiment already commence.! on 
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-count of impure gas. Nevertheless, those experiments have 
pppared to us to be worth reporting; for, repeated with tare, 
iey may lead, perhaps, to result* of practical importance. 

In the memoir just referred to it is shown that we havi 
ained, by injections ol' nitrogen into the peritoneum and tin 
llular tissue, this curious and interesting result, — that the injec* 
ion of nitrogen into the cellular tissue and the peritoneum pro- 
oket a greater or less exhalation of the gases of, the blood, 
ixygen and carbonie arid, of which the quantity varies, espe- 
cially the oxygen, according to whether the stomach is empty or 
in full process of digestion. We will give to these experimental 

f ults no farther attention. For farther details wc refer to the 
ier on this subject published in 1859. 
We have demonstrated, in studying the topical action of 
■ \:'- i! and carbonic acid, that these two gases have a stimulat- 
ing effect upon wounds, and that in contact with the hitter, es- 
pecially if not atonic, they excite a more or less lively reaction.* 
We have concluded, from our experiments upon animals, 
and. later, our studies upon man, that nitrogen is, in a manner, 
the mere solvent of oxygen, and that of itself it has no active 
prop rties; further, that the irritating properties of air, as regards 
wounds, recognized by Monro and Hunter, and more recently 
h\ surgeons who have made a special study of tenotomv. are 
* ic to oxygen. If these speculative views are corroborated we 
all have then found in nitrogen the demonstration of one of 
? greatest problems which confronts the modern surgeon, that 
to say, the reunion of wounds by first intention by placing 
lem under entirely new conditions, which will maintain, in the 
ork of repair or adhesion, a degree of activity or excitation 
Inch will not exceed certain limits. But, it will be said, that 
f a hope, which is true ; nevertheless, let us declare at once 
;i '.\ i n ill endeavor to realize something from these new eon* 
" ms, in which no experimenter before us has placed himself. 
i object, for which we undertook some experiments many 
* since, in another way, has actively occupied the mind of 
of the most distinguished Burgeons of our time. We allude 
.. Guerin. We have witnessed one case where the application 
ie method of this surgeon has realized, in a physiological 
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point of view, the end which he desired to attain. Perhaps 
there will be deduced I'rom these various studies a practical lact 
which will avail something for the relief of the afflicted and 
toward the progress of surgery. Besides, the attempts made by 
M. Leconte and ourselves may be readily repeated. It is only 
necessary to have the nitrogen. The operation bring done, the 
limb, upper or lower, is placed in an India-rubber apparatus, a 
kind of muff or hoot, of which the cuts on jwiges 15'2 and 
l.VJ will give a practical idea. With the apparatus illustrated 
by Fig, 7 less gas is necessary, but it compresses the parts a lillle 
more, and may sometimes impede the circulation. This appa- 
ratus, properly applied, is filled with nitrogen, We have studied 
the employment of this gas in a double point of view ; first, 
from the point of view of original disease, ami, second, from the 
point "I' view ol* tin' reunion, or, rather, the work of reparation 
of wounds. First, can we quiet the pains inseparable from al) 
operations performed upon jm organized and living part? By 
chloroform we remove momentarily the sensibility, but, chloro- 
form having ceased to act, the pain, oiteu very intense and vciv 
lasting, returns. It cannot be said with certainty that the pain 
which follows ;ill operations i> a result of contact with air, for 
in this case all subcutaneous operations, properly made, ought 
to cease to be painful as soon as terminated ; but, unfortunately, 
it is nut so. The operation finished, there remain nerve-ti imk- 
which are bathed by the blood; besides, there is the reaction 
which always follows from every operation. If, then, all surgi* 
eal operations involving division or cutting of tissues are inevita- 
bly painful, it remains to he determined whether it is not possible 
to moderate this pain. Many attempts have been made in this 
direction. Various narcotic substances have been applied in the 
form of fomentations. M. Jules Roux, of Toulon, prescribed 
chloroform-spray, basing his theory, doubtless, upon the expert 
ments made by Flourens and Longet relative to the action of 

chloroform applied directly to the nerves themselves. But, un- 
fortunately, tliis substance, applied to the tissues, and even upon 
the integnment, excites active irritation, even to the extent of 

blistering, Nitrogen has not this objection. The following 
report summarizes the experiments which we undertook, in uni- 
junction with Leconte: — 

We will quote first the particulars of a case reported by 
Lemoine, a prominent interne of the hospital : — 
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Case XLVI1I. Employment of the NUrogm Both after Da* 
articulation of iJte Little Finger, — The operation was performed 
without, chloroform. Slight Inemorrhage ; no ligtturc required. 
After the operation the arm was immediately placed in a hood 
of India rubber, made air-tight above the wound by strips of 
adhesive plaster, which dosed it hermetically; it was emptied 
of air and refilled with nitrogen. The patient, who waa Buffer* 
inii severely, experienced considerable diminution of the pain; 
he complained only of prickling and of a sensation of numbness. 
The operation was performed March 8, lHb'5. 

Case \],1X. March 4th of the same year we removed the 
right forefinger from a patient aged sixty-five years. Immedi- 
iitely after the operation, during which the patient had been 
anesthetized, the band and forearm wire placed in a suitable 
hood and nitrogen applied. The patient felt little pain. In tiro 
hours he thought he felt hrcmorrhnge from the wound.' The 
apparatus being removed, he at once experienced sharp pain, 
more severe, in fact, than that which followed the operation. 
The member was replaced in the apparatus, and the next day he 
siid be had passed a good night and Buffered but little. 

Case I.. On the 16th of April, same year, a patient, aged 
twenty-three years, entered our service to be treated for phlegmon 
of the right hand. He complained of severe pain in the right 
hand and forearm. We placed the hand in a balloon tilled with 
nitrogen, and the next day the young man was still suffering, 
but li'lt the pain less severely. 

In two other cases we were less fortunate. After amputa- 
tion at the knee, in one rase, and in another resection of diseased 
tissues of the foot, the patients complained of severe pains. 
Perhaps in these cases the gas was not pure, or the apparatus may 

have been l>adly applied ; but the fact remains the same, and 
must, like favorable ones, he recorded, that in these two lust 
raves out hopes were not. realized. Notwithstanding their failure, 

we have felt it a duty to make known these cases, proposing to 
ourselves to again bike up this study in the near future. 

Another more interesting case we here publish in full, as 
observed. In this case we assert that nitrogen was not used as a 
igative or isolating agent, incapable of producing any 
effect upon wound-. We have applied it daily for eight days, in 
contact with an extensive recent wound, and at the end of that 
time this wound had not made the usual progress expected of 
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all wounds at this stage of their history. It was then | '■ 
a mufi', filled with oxygen, and at the end of twenty-four hours 
a notable change was observed, and soon it was covered with 
healthy granulations. Tins case, unfortunately unique, in which 
we have been able to apply nitrogen in a continuous manner, 
makes us hope that we may be able in some way, thanks to the 
isolating action of the gas employed, to obtain, in some cases, 
union bj first intention, a result often quite difficult. Our pur- 
pose is not to interrupt the progress of reparation; even if it 
wen' desired, it would be impossible to arrest it by topical appli- 
cations. There is an inherent effort of nature which Operates 
unceasingly, and is as much more rapid or intense as the indi- 
vidual is more healthy and less debilitated. What we should 
strive to do is not to check the work of reparation, but. to remove, 
if possible, the exciting causes which the air itself may ii 
in delay this work, and to prevent a too active inflammation, 
Which will prove injurious to the patient. 

Case 1,1. Cancerous TXtceration <<f !!••■ Knee. /."■■ 
Applications of Oxygt n and Nitrogen* — Madame H. entered the 
Maison de S&nte 20th January, 1863. Age, sixty-eight She 
has always enjoyed good health, despite the exhaustive labors to 
which lur occupation of laundress exposed her. She had 
to menstruate at the age of tiiH-two. 

About fifteen months before her entrance into the hi 
she noticed, near the middle of the patella, a roundish liiinoi', 
painless on pressure and in walking. She was not alarmed, and 
continued her habitual labors. At the end of two or three 
months this tumor, which had already acquired the size of a 
mil. became painful. The skin exhibited no change of color. 

The patient noticed, a little later, thai the base of the totiint 
seemed to extend more and more, and that the surface became 
shining, soft, and streaked with bluish lines which interlaced in 
all directions. 

Early in December a small ulcer opened in the centra of 

the tumor, suppurating profusely, ami instead of cica 

spread nunc and mote in all directions. 

When we examined it we found an oval tumor, having its 
greater diameter in the direction of the knee, in length : 
a half centimetres [about two ami one-sixth inches]. The lesser 
diameter was three centimetres [about one and one-filth inches]. 
■Bsoordsd by Fiurin. 
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The tumor was movable and very hard. It hod ulcerated ova 
!':n'< -inn-ths of its surface. Tile base of the ulcer presented 
bluish-red granulations disagreeably soft to the probe mod 
bleeding at the slightest tomb. The edges were hard and bad 
a livid tint. The skin in tlie vieinity of the tumor was normal. 

Dressed with glycerated lint. Tonics; baths. 

January 25th. Application for three hours of a hood con- 
ning oxygen. When withdrawn the aspect of the ulcer was 
sensibly modified ; it presented a much more vivid color; the 
granulations at the bottom seemed better defined; abundant 
sero-purulent discharge from the whole surface. The application 
of the gas revived the pain, which from being intermittent 
became constant Fresh glycerin dressing. 

January 27th. Fresh application of oxygen for twenty-four 
boars. The ulcer has now a healthy appearance. Suppuration 
profuse ; the edges have no longer the livid aspect which they 
p ' iented at time of entrance. 

February 1st to 20th. Oxygen applied every day ; but during 
i days the pains were so violent that carbonic acid was sub- 

uted for oxygen. Notwithstanding the ulcerated part was in 
good condition, the tendency of the tumor to spread and its 
hardness decided M. Demarquay to incise it. 

February 2l)th the operation was performed. In place of 
the bistoury we used a platinum electrode heated by :in electrical 
current to a temperature of 1500° C. (?) [2732° F.J. A slight 
haHnorrhage during the operation ncees>itated ligature of some 
small macular trunks. Immediately after the operation the 
member was placed in a hoed containing nitrogen. At evening, 
on removing the apparatus, it was found that the patient had 
lost about two hundred grammes [about seven ounces] of blood. 
Should not this haemorrhage be attributed to the presssure 
exerted by the lined above the wound, which pressure must 

t return of the venous blood? Beyond this the wound 
n nothing special. 
February 21st to March 1st. Every day the knee was 
ed in a hood of nitrogen. The wound remained many days 
stationary, that is, there was no apparent work of repair. It 
■ d covered with a plastic exudation, but there was no 
other trace of inflammation which might lead to the development 
of granulations. 

March 2d. Application of oxygen. 
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March 3d. The wound, examined, shows a brighter color 
at the edges. The surface is no longer uuilbrra, as formerly. 
Oxygen continued. 

March 4th. Some small inequalities developed yesterday 
upon the surface have all at once the appearance of granulations ; 
they are more rosy in color and exude pus. The pain is more 
acute at the centre of the wound, and there is a very decided 
sensation of heat in the whole member. 

During these last three clays oxygen has been applied only 
two hours. Analysis of the gas removed was not made bjf 
Leeonte. 

From the 4th to the 23d simple glycerin dressings. The 
wound continues to grow moist, and takes on all the character 
of a solution of continuity progressing toward cicatrization. 
The edges are beginning to be covered with a bluish membrane, 
Dressed by occlusion with small adhesive strips, removed ever] 
five days, until April 14th, date of the discharge of the patient, 
Then remained then only a surface of the diameter of a one- 
J'rauc piece nut cicatrized 

We see by the preceding case the influence of nitrogen 
upon a simple wound. The result noted in the following case 
is not less interesting, since it illustrates a comparative 
inent with nitrogen and oxygen : — 

Case Lit. Ingrowing Nail. Application <>J fUtrogm. 
Moderation of the Attn. — J. M.. age twenty-one years, employed 

in trade, had been operated upon February 13th for an ingrowing 
nail, with which he had been affected since one year old. Local 
aiiiesthesia was produced by means of a refrigerating mixture 
of ice and aea-salt ; alter which, the nail having been split with 
flat scissors lengthwise in the middle, each half was successivelj 
evicted by means of ordinary forceps, matrix then dissected and 
removed with a small section of the outer portion of the ball of 
the toe. 

The operation was painless. Fifteen minutes later very 
levere pain in the great toe. These pains persisted about two 
hours, I tressed with cool water during three days, 13th I 
Dining these three days the patient experienced, from time (A 
time, moderate pains. 

From the 16th to the 21st. application of nitrogen boot, 
renewed morning and evening. No more pain ■■■ 
of the uitrogeu. We could also say that the wound was not in 
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the least inflamed. In place of the bright- rod granulations 
which precede cicatrisation, there was seen only a grayish or 
whitish surface covered by i false membrane. 

The 31st. In order to compare the effect produced by 
oxygen with that following the use of nit rogen, tae knee wan 
encased in a boot of oxygen during about three-quarters of an 
hour. At the end of (his time the boot was removed, and the 
wound presented an aspect very different from that of the pre- 
ceding days. The grayish color had given place to a delicate 
red ; it wns studded with pale-red gm nidations protruding from 
the surface. Moreover there was BO pain. 

Besomed the use of nitrogen. 

23d, Removed the boot containing nitrogen. No pain. 

The edges of the wound were slightly red; the centre, that 
i to say the place normally occupied by the nail, has become 
covered with a false membrane of grayish-white color. No 
swelling, no pain. 

26th. The wound, washed freely with water, shows some 
granulations partially developed. No pain. 

21th. Inflammation much moderated. The granulations 
are sluggish, although this is the fortieth day since the opera- 
tion. The toe. the patient says, muses no suffering; it seems 
to him that he has no wound. Glycerin dressing. 

■ March 2d. The whole wound is covered with granulations. 
ycerin dressing continued. 
We repeat, in closing, that these cases are not to he ne- 
tted as conclusive; but they warrant the hope that, with suit* 
idile apparatus, and with nitrogen carefully prepared, we may 
be enabled, first, to moderate the inflammatory reaction of 

(unds; second, to favor union by first intention. 
III. PROTOXIDE OF NITROGEN (NITKOGEN MONOXIDE). 
It was Priestley who, in 1776, had the honor to discover 
protoxide of nitrogen; this gas, the curious physiological 
ion of which is so well worthy of our attention. 
It. is to be remarked that, possessing some of the chemical 
properties of oxygen, the protoxide of nitrogen has experienced, 
in medicme, very nearly the same fortune as ''vital air." Im- 
j studied, or, rather, examined principally with reference 
i composition and its chemical reactions with other stlb- 
, it suddenly emerged from its obscurity and assumed the 
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position of a wonderful agent. But the enthustasra of English 
savants did not find in France many partisans, and finally, the 
medical employment of this gas, which had its brief hour of 
wanted efficacy, was soon relegated to the rank of therapeutic 
eccentricity. 

Xot having made new experiments upon the physiological 
influence of protoxide of nitrogen, we have no inclination to 
iiivor its authoritative restoration to the formularies; but, per- 
haps it will not he useless to review Buch results as resp 
scientists have obtained, either upon themselves or upon other 
persons, by the aid of this gas, in order to see if there be not 
means of deriving from it a better practical use than baa rel 
been dune. Sir Humphry Davy, who had accepted from Bed- 
does the chemical direction of the Pneumatic Institute, certainly 
could not better acquit himself of his functions than by studying 
the effects of this gas on the human organism, and especially those 
effects which were as yet little known. The curious properties 
of the protoxide of nitrogen at once impressed him, and he made 
it the subject of careful investigation, of which he published 
the results in 1800» 

Hardly hud the exhilarating and anaesthetic niticiji of 
protoxide of nitrogen become known, when everybody was 
curious to inhale the gas, and to try to experience the agreeable 
sensations which it produced; hence, there were tiaatcet of 
pneumatic chemistry, more curious and agreeable than serious 
or scientific, and for which there was shown the greatest enthu- 
siasm. The celebrated paleontologist uf Geneva, l'ietet, from a 

journey made in England at tlii* period, has liil as a verj inter- 
esting account of a siance of this kind at the Royal Institute, 
:it which his friend, Count Rumford, induced him to assist 
We will give the words ol' the Genevese naturalist : — 
"Davy submitted himself first in the trial, which to him 
was quite familiar, I observed him with much attention. At 
the third or fourth inspiration I saw him grow pale, and In- lip* 
took a violet tint; the action of the chest became mo 
more frequent and violent, and toward the end he inspired and 
expired all the contents of the bladder. The muscla 
(ace were working ; one would have said that he suffer 

- ciifioi.-a ini.i PliHotophinl Riw 

nml il» Iti'»|iinilinn. liv Uuumtirv ]Ux< 
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required a huge quantity of it, as it seemed. Finally, he released 
the bladder, and. after a moment of ecstasy, he arose from his 
m ,it and traversed the parquet, smiling so good naturedly that 
the burst of laughter became general; he stamped his font, 
swung his arms, and appeared to crave muscular action. These 
efiecta lasted only a few minutes, alter which calmness gradually 
and insensibly returned. He described to us the entire train of 
sensations which he had experienced as being very agreeable. 

"An amateur came next. I observed the same outward 
appearances that I have just described, but at the end of the 
inspirations he manifested a degree of agitation, which increased 
so rapidly that the others sought to make him release the 
bladder. lie, however, retained it obstinately with one hand, 
while he compressed liis nose with tiie other; finally they (m- 
cibly took it from him. He remained in a state of ecstasy upon 
bis seat, raised bis eyes to heaven, and continued to hold his 
miM\ in a most grotesque attitude. A round of laughter froiu 
the entire assembly did not disturb him. At last he arose, 
laughing heartily, perfectly satisfied with what he had experi- 
enced and still felt 

" Another amateur presented himself. The first effects 
were the same, except that the agitation was stilt more marked. 
Wbm it was at its climax, they took the bladder from him, but 
he did not relinquish it willingly. He afterward arose and 
began to walk the parquet, reeling, and with great, strides. 
Before he could be caught he fell full length upon the carpet, 
insensible. They raised him ; he recovered his senses in a lew 
-'■■"in]-, and was astonished at our appearance of concern on 
!n- account. 'I am very well,' he said to us, 'I am perfectly 
well, only I have a slight pain in my hip. I don't know what 
it Domes from.' We knew better than he ; it was the effect of 
his fall. In a little while he regained his natural condition." 

Pietet thus relates the second stance: — 

11 There were five or six of us inclined to make the trial, 
and, not of courtesy to me as a stranger, they accorded me the 
making of the first trial. At the third or fourth inspiration, I 
experienced a rapid series of sensations, new to me, and difficult 
lo describe. The principal effect was in the bead; I beard a 
roaring;! objects around me were exaggerated; it seemed to me 
bead rapidly enlarged. I saw only as in a fog. I 
thought to quit this sphere and to raise myself in the empyrean ; 
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I was everywhere at case. By an afterthought that I di 

recall, I felt that my friends were around me, and Count Rom- 
ford in particular, who observed, as we had previous!] 

the movement of my pulse, which became irregular in the 
extreme, insomuch that it was impossible to count it. I 

tlieu to respire the gas, and entered into a state of calmness, 

approaching languor, but extremely agreeable. Far from being 
inclined to muscular activity, I avoided all movement. I ex- 
perienced in an exalted manner the simple conscioameM of 
existence, and desired nothing more. In a few moments 1 

returned to an entirely natural condition. Mr. Blackford sue 
ceeded me; Ins was an entirely different experience. First, ex- 
treme activity, which became almost convulsive; then boisterous 
geyety, BOOn followed by a more quiet enjoyment, and finally a 
return to normal. 

"Davy succeeded Blackford. I observed his pulse myself. 
which acted in an extraordinary manner, sometimes very alow, 
sometimes excessively frequent. lie experienced, otherwise, 
precisely the same effects which we had felt, — great exhilaration, 
disinclination to move, etc. 

"Dr. Wcllaston followed. He experienced effects very 
similar to those I felt, only more intense, imitating the HUM 
movement in both hands that one maUes in stroking in 
sion all the finger-ends against the thumb. lie moved them 
thus, gravely, during the paroxysm of languor, without any 
embarrassment from our bursts of laughter. His pulse was 
extremely irregular. 

"Jt Tighc was tin? next subject. He was not of the Ian- 
guid class. His agitation became so great toward tin- end of the 
Inspiratkma thai they wished to take the bladder from him ; he 
retained it with all his strength, and when it was exhausted he 
began laughing and talking with much vivacity. He siud that 
in all his life he had experienced nothing so agreeable. 

"Mr. Blackford wished to try it a second time. He h:nl 
no convulsions, but the gay paroxysm wns quite pronounced 

"Dr. Wollaston wished also to make a second trial, vary- 
ing the method. In phu** of making a certain number of in- 
spirations and expirations successively into the bladder, In' 
limited himself to a single inspiration, which be kept as long as 
he was able to retain it in his lungs. ![■• would have held it 
longer had it not been for the desire to laugh, induced by the 
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influence of the sag, which he could not resist. Tie experienced 
the same sensations as during the first trial, and in both, there 
was profuse perspiring. 

"I repeated upon myself the experiment by the same 
. and I obtained the same effects that I had experienced 
by the other method. 

•M. Chenevix, the experienced chemist, came next. He 
was found to be of the active class; however, in a less 
degree than we had observed in the other persons affected 
rli.' same way. The pleasure he experienced was neither pre- 
ceded nor accompanied by any disagreeable sensation, and he 
spoke of it with a kind of enthusiasm. 

"Count Itumford terminated this curious aSamce. He ex- 
perienced nearly the same effects as Dr. Wollaston and I did, 
and, in addition, for some time after the experiment terminated. 
felt a strong inclination to sleep. All noticed that the gas bad 
b m settsh taste."* 

All these experiments, it may well be surmised, excited the 
most lively curiosity. In all quarters of the globe analogous 
experiments were tried, Mitchill, in the United States; Pfnff, 
at Kiel, in Russia; Wurzer, in Germany, and others, repeated 
the experiments of Humphry Davy, and obtained effects nearly 
;il, varying in intensity, according to the degree of sus- 
ceptibility of subjects. Up to this time there was general eon- 
iiii i ■■■uce of opinion, recognizing in protoxide of nitrogen almost 
complete harmlessness, based, as was well understood, on con- 
dition of not abusing it, or using it in excess. But in Fiance this 
gaa passed through the same ordeal of criticism to which 
oxygen had been subjected. It was not considered as harmless 
: been claimed. Vauquelin and Thenard, who prepared 
both gases, and some other persons experienced accidents, though 
without serious consequences, which were nevertheless rather 

tnning. and tended to cause this gas to be considered as somc- 
08 dangerous, so that its use was placed under proscription. 
How explain results apparently so contradictory! It is 
■ .. that a substance, harmless on the other side of the 
. 1, could not become dangerous by crossing the Channel. 
we are of the opinion of Berzelius, whose description 

Kite, and in which may be found a very clear and accurate 
atemeut of the physiological action of protoxide of nitrogen, 
• British Library (Sciences nod Arts), vol. xvii, p. 407 <t ultra. 
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with mi explanation of the accidents which may occur from its 
administration : — 

"Animals and men who breathe this gas experience n 
sweetish, agreeable, but peculiar taste, which seems to pervade 
the lungs. When it is inhaled free from atmospheric air, and 
it', before breathing it, the lungs have been well emptied of air, 
one falls iuto an agreeable intoxication, which lasts one 01 two 
minutes, ami which disappears without leaving injurious conse- 
quences. The intoxication may amount to loss of conscious- 
ness, if the inspirations are much prolonged. Aside from this, 
it has not been observed that the gas exercises any injurious in- 
fluence upon the health, and the unpleasant effects noticed by 
certain experimenters have resulted from the presence of 
chlorine in the gas, as a result of using an impure salt to prepare 
it, or from nitric oxide, which may 1m- evolved either when too 
great heat has been used in the preparation, or when the salt eon- 
tains argentic or cupric nitrate. In all eases it is n< 
before submitting it lor inhaling purposes, to take a liltle of the 
gas into the lungs, to make sure that it is exempt from chlorine 

and nitric oxide, the presence of which reveal themselves imme- 
diately by a disagreeable roughness, or even of constriction in 
the fauces and trachea. 

" In general, it should be the rule that impure gas. as a re- 
sult of faulty manufacture, should not be inhaled, rfnee it is not 
certain to be purified by washing, so that, it can be inhalo! 
without injury. The property it lias of exhilarating lias given 
it the name of laughing gas. It is absorbed by the blood, to 
which it communicates a purpurine color.* A small proportion 

of this gas is decomposed in respiration. An animal confined 
in it dies by prolonged effects of the intoxicatiou." f 

The physiological action of protoxide of nitrogen did not 
long remain merely a curious chemical experiment It WW \<rv 
soon thought feasible to utilize its properties in therapeutics; 
the first idea being to apply it to the treatment of 
characterized bj the impairment of the vital functions, which 
this gas scrim! to ov.rexcite. Itcddoes, it appears, prescribed 

•Tliis " pnrpurinn " color was not due. ns lins Iwni Tliiiiiirli!, lo tlic nirthini 
■ ■I' irilbiiliiiLT Ihv tin* m it itinl >"'..t I'iuiii M;i<1i]it-. It-- ■ i i a wlm li 
wiis presu'incil Hi lit Hit oclivt- laclcir The liltiml net Willi 
purplish tint uixi n'li.iiia 

6u to in' labsted In tx 
■i — TliANS 

f Bcr/uliue. Treatise ou Chemistry, trunelolcd bj Eatlingi 
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it iii a case of paralysis, but we have not bpen able to refer 
again to the place in his works where it is further discuswdi 
Humphry Davy subjected himself at one time for a week, and 
ill another time during two consecutive months, to the daily use 
of this gas, by inhalation, three limes a day, and experienced 
from it a decided feeling of comfort. That which impressed him 
most forcibly wafl B general exultation of all the functions, par- 
ticularly pf those sensations which are manifested by perceptions 
clearer and brighter than ordinary. lie also found in this gas 
the first general anaesthetic which had been brought to light. 
He said, in substance, at the end of his work: -The protoxide 
of nitrogen appears to have, among other properties, that of 
annihilating pain. It might, perhaps, be employed with advan- 
tage in such surgical operations as are not accompanied by a 
jjreat effusion of blood." 

EUadore, "1m also made a special study of this gas, ascribed 
to it all the properties and the same influence upon the organ- 
ism which Davy had described ; but lie studied it mure 'espe- 
cially from a therapeutic point of view. This part of his book 
is the most novel and most interesting. Here, in (act, lie docs 
not limit himself, as in the case of vital air, to reporting the 
opinions and doings of ethers, supported by two or three per- 
gonal observations, as he did at the end of the account of 
OXygen. He appeal- to have employed protoxide of nitrogen 
in a large number of cases, and generally with success. The 
various affections of the nervous system are those for which the 
gas has ofteneat been administered, hut many other maladies 
lime been treated with good results. We dare not place entire 
reliance upon the good results thus claimed by Riadore, but we 
liuhl ourselves open to conviction, notwithstanding the fact 
(hat the observations cited in support are far too incomplete to 
be conclusive to the mind of every one. For this reason we 
Will epiote no more of them here, at the same time asking our 
res to carefully re-examine the assertions of the English 

In this case, and it is this which makes the therapeutic ac- 
tion of Ihe protoxide of nitrogen seem quite rational, it is prob- 
Hblethat a portion of this gas is decomposed, liberating oxygen, 
trhieh ads as we have shown, and to which the curative effect 
principally due, — and nitrogen, which is probably eliminated 
ugh the respiratory channels. It is to the part not decora- 
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posed that are due the phenomena of nervous excitation, and 
sometimes of anesthesia, to which we have referred. 

We will conclude by mentioning that the protoxide of ni- 
trogen has been used in the treatment of epilepsy, and with 
some success, it appeals, according to the paper read in April or 
May, I860, at the Academy of Medicine, by M. ChapeUe 
(d'Angouleme). 

IV. HYDROGEN. 

For a long time known under the name of inflummnhL- «'n\ 
hydrogen has, from the earliest history of pneumatic chemistry, 
attracted the attention of the scientists. Priestley caused small 
animals to breathe it, and saw them succumb at the end ol' ■ 
few minutes. He ascertained in this way that this gas destroy* 
lite as quickly as carbonic acid. Schecle, on his part, made 
physiological experiments with hydrogen, and, the better to judge 
of the respirability of this inflammable air, he undertook to 
inhale it. He filled a large bladder with it, and was astonished 
bo find that he could breathe it without inconvenience. L'abbe 
Fontana, in view of the results obtained by Priestley and S, ha 1 . 
which seemed in themselves to be contradictory, undertook a 
series of new experiments in connection with it, which be made 
the subject of a memoir addressed to the Royal Society of 
London. * 

It resulted from Fontana's experiments that animals with 
an active respiration, like birds, die in this gas in a verv few 
minutes, but without convulsions. Having afterward rotated 
Scheelc's experiments on himself, by the aid of a bladder contain- 
ing eighty cubic inches of hydrogen, he discovered that by 
breathing into the bladder, that is to say, by inspiring 
contained in the bug and returning to tin wunr the products of 
respiration, he could really breathe this inflammable ail n itho tl 
inconvenience, and at the end of eleven inspirations it was Be- 
little changed by the process that it would still burn like pure 
1 hydrogen. Fontana even declared that this gas, mlialed in this 
manner, was more agreeable to breathe than atmospfat 
He felt at once light. His chest expanded with greater freedom, 
as in the mountains. He hud never, he declared, expi 
similar sensations, not even when breathing oxygen, Enoonr* 
aged by his first trials, he desired to vary the mode of cxperi* 

* Philosophical Transactions, abridged edition, p. 52fl, 1TT9. 



mentation. He prepared a large quantity of hydrogen, with 
which lie filled a receiver, over water, and began to inhale (lie 

oew, hut without causing the products of respiration to he 
returned to the reeeiver. He was not able to inhale beyond the 
thud inspiration; in fact, after the second he already experi- 
enced serious oppression. 

Chanssier, by experiments on animals, determined that, the 
respiration of hydrogen causes the blood and, in feet, all ]>arts 
of the hody to assume a bluish tint (cyanosis). Kegnaull and 
Rieset caused animals to breathe an atmosphere very rich in 
hydrogen, and announced the following phenomena: — 

"The respiration of animals in an atmosphere in which 
hydrogen replaces nitrogen is performed exactly as if in normal 
atmospheric air, except tl<"t tfie absorption of oxygen appears lr> 
I., greater. This probahly results from the feet that the animal 
is compelled to respire more abundantly to restore the exoeeehe 

■ animal heat consequent upon th< oontact <>/ hydrogen, of 
which the refrigerant action is much greater than that of 
rogen," 

At the end of the experiment nearly the whole of the hv- 
ilrogen which had been introduced into the bell was still found 
there, the small proportion which disappeared having probably 
replaced nitrogen within the body of the animal. This result 
indicates an increased apparent exhalation of nitrogen, and 
shows a corresponding diminution of exhaled hydrogen. 

lines this lowering of the temperature of animal bodies in 
hydrogen gas argue a special action of this gas upon the organ- 
ism I We are very willing to believe it does, and perhaps there 
is a close relation between this phenomenon, observed in the case 
of animals, and the tendency to deep which the respiration of 
this gas produces in men, as has been observed by several 
its. Rerzelius cites an experiment, made at Stockholm 
bj Charles de Wetterstedt, upon a consumptive young girl, in 
which sleep followed the use of the gas. The patient having 
respired a mixture of four parts hydrogen and one part oxygen 
a quarter of an hour a quiet sleep followed, although she 
i suffering from habitual insomnia. Every time the experi- 
nt was repeated the same effect was observed. 

Again, Allen and Pepys had seen guinea-pigs quickly fall 
■ep from inhaling a mixture of eommon air and hydrogen. 

Injected into the cellular tissue or into the peritoneum, 
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hydrogen lias Invariably manifested epedal properties whicli 
deserve to attract the attention of physiologists. 

Absorption of Injected Hydrogen. — In a general way hy- 
drogen tends to rapidly disappear from the organism, after hav- 
ing been introduced into it. The disappearance has been some- 
times so rapid that in one ease an injection made into the empty 
peritoneum gave no traces of the gas after two hours. In all 
the other eases after a similar interval we have always found 
appreciable quantities of it. After twenty-four hours, if m 
except a single experiment in cellular tissue during digestion, it 
has been impossible for us to detect the presence of hydrogen, 

" There is a phenomenon which we ought not to pass in 
silence, and which is explained by the exhalation of nitrogen; 
it is the volume [or bulk] which the animal maintains for sev- 
eral days after the injection. In reality, notwithstanding the 
disappearance of the injected gas, the animal does not at once 
lose the increased size which the injection had induced, so that 
fifteen days after an injection of hydrogen into the cellular 
tissue of a rabbit there was still found a considerable quantity 
of a mixture which in composition closely resembled atmos- 
pheric air. The presence of this mixture occasioned no derange- 
ment of the functions, and of the circumference of the animal 
[produced by the injection] we could readily assure otuselvei 
that, it slowly diminished from day to day, and that only after 
Beveral mouths the animal finally resumed its normal size. 

"A remarkable fact in connection with this gas is i: 
solubility in the blood. Water dissolves hut fifteen volumes of 
byili'ogen, while it dissolves twenty-tive volumes of nitrogen. In 
the peritoneum and in the cellular tissues these ^iises are soluble 
in an inverse ratio to their solubility in water. From analogy 
nitrogen should disappear in the tissues much more nipidli than 
hydrogen, but, on the contrary, it is absorbed with remarkable 
slowness. 

•'This anomaly is, however, only apparent, since, according 
to the laws of gaseous diffusion, hydrogen should prt 
strong tendency to diffuse itself in the atmosphere, " bich con- 
tains none of it ; whereas nitrogen, by reason of the volume it 
occupies in atmospheric air, ought to readily mingle in largs 
proportions with hydrogen. ■ On the contrary, when hj 
lias been absorbed and exhaled [into a receiver !] nitrogen "ill 
no longer be absorbed except in direct ratio to the differ 
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the proportions which exist in the air and in the mixture requir- 
ing from tin' injection made."* 

But let us study what has boon the notion of hydrogen 

(ton the reparation of tendons in subcutaneous tenotomies. 
■'Our experiments relative bo the action of hydrogen Upon 
bcutancous tenotomies coincide to demonstrate that of all the 
Bea we have triod hydrogen exerts the most uniiivoiable action 
ion subcutaneous lesions. 
"Sometimes, in case of oxygen, we have, after fire days, 
found evidences of feeble organization in the lymph exuded be- 
tween the two ends of the tendons, while with hydrogen tins 
result. U UMiallv entirely wanting. In the latter ease, in the 
focus of the section, there is found a little diffluent blood, the 
tissues are infiltrated with serum, the veins have become turges- 
cent, and if examined later on those changes are found to persist, 
- \\ e have many times verified these results of our experi- 
ments, and we have invariably found that hydrogen had arrested 
or suppressed the work of reparation, toward which them is a 
tnral tendency in all subcutaneous lesions. In those ex|K>ri- 
r-nts. still more than in those with oxygen, we think that the 
mlity with which hydrogen is absorbed and replaced by a 
dunie of nitrogen marly equal to its own, as the analysis 
■en in our first essay demonstrates, must play an important 
in the production of those permanent congestions which 
cutaneous lesions always show when placed in contact with 
djtogen. 

"There is, however, no way to cause any toxic or even 
choreic action on the part of hydrogen, which strongly resists 
direct combinations except when in a nascent condition, as is 
well known. Moreover. Uegnault and Itioset have proved, by 

KM?rimonts upon animals, that we »>"!/ ettbutitute hydrogen /or 
,-'i'j'',i l,i Hi" atmoepftere without (Ac /"'■•' an-imn-nirin-r in the. 
imal breathing it, even when the experiment w protmeted to 
Ufienty-four //"">■*. But in these experiments, no autopsies of 
the animals experimented on having been made, it is not known 
whether, as in our experiments, any increased dilatation of the 
capillaries of the pulmonary arteries bad occurred, "f 

It appears, then, that hydrogen exerts a very injurious in- 
fluence upon the reparative process of subcutaneous lesions, 

e. tit., pp. 38. 30. 
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which it often renders impossible in consequence of the phe- 
nomena of the special congestion induced by it. The action of 
this gaa is evident from its first application, and the tumescence 
it produces in the veins, which are all gorged with black blood, 
increases with each subsequent injection. 

This subject, it may well be thought, is yet only outlined. 
Perhaps new investigations will develop other special properties 
of hydrogen, or, perhaps, by confirming ours, put them in the 
way of being utilized in the art of healing, 

As we have already stated, inhalations of hydrogen have 
been tried in chronic diseases of the chest Here, again, it is 
Beddoes who has investigated the subject of its use, and it is 
from this author that we shall quote the greater part of that 
winch we have yet to say upon hydrogen. 

Alter having cited from Goodwin's hook (" The Connec- 
tion of life with Respiration"), a passage in wliich are enu- 
merated the physiological phenomena of death by submersion, 
Beddoes says that the effects obtained by respiration of hydro- 
gen are entirely analogous, us far, he adds, as circumstances 
permit of comparison, lie has corroborated them in case of 1 
largo number of persons in good health, curious to see for how 
long a time they could breathe this gas. The frequency and 
BrnaUnesa of the pulse, the cyanosing of the lips and skin, have 
invariably been observed at the end of a minute or a minute 
and a half, in addition to which there is vertigo and disturbances 
of vision ; and. in case of animals, the cornea recedes and be- 
comes flaccid. Some individuals experience alsoacertau 
of insensibility, accompanied by very agreeable sensations, A 
patient suffering from phthisis, who was under my care, very 
much liked to inhale this gas, and. in spite of my proscription 
of it, he acquired the habit of inhaling about a cubic tool a| ■ 
time. This quantity was sufficient to pleasantly quiet Ids nerv- 
ous system. Sometimes it induced partial asphyxiation. 

Beddoes bad thought that an atmosphere poorer in oxygen 
than common air would act as a narcotic. His induction was 
confirmed by ex|x>riment. 

A consumptive, who for many months had been obliged to 
take opium regularly every evening in order to sleep, a) 
from t.li is drug for one day and inhaled hydrogen. 1 M-- I A 
much more profound and restful than usual, and, what seemed 
to fully prove that this influence was due to hydrogen, was that 
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iiis servant, who attempted to awaken him, was astonished to 
find himself experiencing an irresistible sense ol* sleepiness. 
[*bJs was, in reality, caused by the room being saturated with 
hydrogen. We have noted, furthermore, in one ofBeddoes' re- 
ported eases, that a patient suffering from insomnia was treated 
by inhalation of hydrogen, with equally favorable results. He also 
believed it would prove beneficial in cases of bronchial catarrh 
in the acute stage, and actually had good results in a ease ol 
acute inflammation of the lungs, using seven parts common air 
with one part hydrogen. The fever abated, and the severe pains 
of the patient were decidedly relieved. Another ease, which 
had beei) ushered in by a chill, was quickly relieved by a similar 
mixture. In still another case, of acute pulmouary catarrh, 
diluted hydrogen did not sensibly relieve, but breathing the pure 
B - caused prompt cessation of cough and subsidence of fever. 
The subject of this observation, Thomas Rolph, who had pre- 
viously suffered from similar attacks, and consequently bad been 
abled to study the comparative efficacy of various remedies in 
own personal experience, declared that with hydrogen lie had 
twelve hours obtained as much relief, and had made as much 
igress toward recovery, as in a week with the aid of all other 
therapeutic agents. 

Dr. J. Alderson reported to Beddoes a case of phthisis in 
Inch hydrogen exercised a most salutary influence. Unlbr- 
too few details are given by which to judge of its 

Burdin, it appears, also treated with success a certain num- 
if rases of pulmonary phthisis by the use of hydrogen. 
, ayain, details are so meagre that we are compelled to 
pt his statements with a degree of reserve.* 

•Personally. I have not nmile any extensive experiments with hyilrfitren 

rot do I anticipate any tery valuable result? from it? separate use. Bui 11m 

lixtara ot hydrogen "iili nxyireii jirowises well, with reference to certain 

> ■ -iiiliiiuiis ; nod the use iif this nii\nu L ik-serves th.u.Hijjh itivceU- 
-Than*. 
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CHAPTER VI 
Translator's Notes, Comments, and Additions. 

corrororatiye experiences of bbcest observers. 

Kellogg* reports the administration of oxygen per rectum, 
in lithiasis, with very promising results. His theory is as I'ol- 
IflWS : — 

Since not mow than 36 per csent. of the oxygen inhaled is 
absorbed, while all that introduced by enema is appropriated by 
the system, the latter method of exhibiting the remedy is both 
■ton exact and more economical than that by inhalation. If 
oxygen is to be introduced into the system for the purpose of 
promoting oxidation processes, through which both alimentary 
materials and effete matters are acted upon, the former by being 
prepared for assimilation ami the latter for elimination, espet ially 
such as are acted upon by the liver and pancreas, oxygen 
enemata constitute the readiest means by which the gas can he 
directly applied where most needed, and where it wifi be most 
promptly and fully absorbed. On the contrary, oxygen recehed 
through the respiratory organs must traverse the entire arterial 
system before it reaches special organs, and hence the liver and 
other abdominal organs will receive but a small proportion of 
the total quantity absorbed. 

Digestion is essentially a process of hydration and oxi- 
dation; therefore, it is rational to assume that the introduction 
of oxygen directly into the portal circulation by means of enemata 
will directly and promptly promote digestion. As a test. Dr. 
Kellogg exposed the portal and mesenteric veins of a guinea- 
pig, after which In- injected oxygen per rectum. In less than 
one minute after the injection the venous blood of the exposed 
veins assumed a bright-red color, thus proving the direct ab* 
sorption of oxygen. 

As a clinical test, lie reports the case of a man of twenty- 
eight who was passing large quantities of uric acid, although 
Ktricted to a non-nitrogeuous diet and drinking from three to 
• Therapeutic Gazette, September, IS*?. 
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five pints of hot water per diem. His skin was very inini.lv. 
sclerotic dingy, tongue heavily coated, and he complained of a 
constant and very annoying brassy taste in the mouth. There 
was also a distressing and persistent headache ; in short, all the 
symptoms of mild uric acid poisoning. Two litres of oxygen wen 
introduced, per enema, daily at 10 a.m. Within three days 
the excess of uric acid entirely disappeared from the urine. 
reappearing twice afterward, in small quantity, when the injec- 
tions had been temporarily omitted. The brassy taste and 
cephalalgia both promptly disappeared. 

The apparatus required for administering oxygen enemati 

is not necessarily complicated or extensive. A small gasometer 
for storing the gas, a couple of one-gallon wash-bottles, a huge 
glass syringe for the emulsion, and a good rubber-bulb syringe 
for manipulating the gas, will answer. It is, however, better to 
adapt the wash-bottles so that hydrostatic pressure, rather than 
a syringe, may he utilized to inject the gas. 

Humphrey * carries this idea still further. He says, in 
substance, that in cases of extreme debility of the stomach, liver, 
and pancreas, in which fatty matters can be neither emulsified 
nor assimilated, and in which the latter give rise to disgust and 
loathing, it becomes necessary to use such {bods in some other 
way. He has tried fatty inunction, has introduced fatty foods 
per oagmam, and lias resorted to the late Dr. Fothergill's 
method of " body-guarding" emulsified oil through the stomach, 
by means of soda bicarbonate; but hi every case has met with 
disappointment Too often, in such eases, the skin is dead as 
parchment, the vagina lifeless; besides, male patients have DO 
vagina, — a fact sometimes overlooked ! — and body-guarding emul- 
sions through the stomach is necessarily :i failure, where the dis- 
gusted nose ami palate turn up or retch at each dose. All these 
efforts fail because they do not accomplish the purpose aimed at. 
— absorption and oxidation among the tissues, — for carbon in the 
human system, as elsewhere in nature, is converted into ; 
tial energy only when it meets with oxygen; and as these arc 
the great force-producing elements of life, by furnishing these to 
the victim of wasting disease the nagging energies of the bodj 
can lw revived until it can assimilate other foods. To do this 
we must utilise the shortest and most accessible route to tfai 
blood, and one which calls for the smallest modicum of vegeta- 

• Medical Age, April, 1888, and Medical Record, November 10, 1888. 
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live nerve force in attaining; that end. He has found the lower 
bowel, with its extensive secreting surface, to be the road to 
Success; its lymphatics as ready to absorb digested oil and its 
portal venules as ready to appropriate oxygen gas as similar 
vessels in the upper intestine. Albuminoids must be rejected 
completely as possible, until the extreme debility of the liver 
been overcome, as all digested peptones must pass that organ 
'ore they are filially metabolized ; and in its debilitated con- 
itiou it is powerless to split up such materials, converting them 
into water, carbonic acid, and urea, but. instead, permits them 
tn limn compounds of less complex nature. — bile aeids, uric acid, 
etc. Thus, in our effort to feed our patient, we poison him 
instead. 

Filling the alimentary canal with food is not always feeding 
the body ; indeed, so far as immediate benefit is concerned, the 
food might as well be held in the baud as in the stomach, for 
it is only alter digested principles have pussed the epithelial 
frontier of the intestine that they become food in the true sense 
of the word. 

In every ease of consumption and other forms of wasting 
disease there is present from the first inception of the malady a 
narked inability to appropriate a normal quantity of oxygen In- 
spiration. This may he owing to structural delects, confine- 
ment in-dnors, nervous debility, or catarrhal disease of the air- 
i sages. Let the cause be what it may, so soon as a normal 
Quantity of oxygen fails to reach the blood and tissues, the 
digestive and assimilative powers fail, followed by impaired cir- 
culation of the blood and by mal-nutrition. The earliest defect 
la digestion is in the direction of fatty matters, for the reason 
that there is not present a sufficient quantity of oxygen to utilize 
these foods. Every one hundred parts of fat requires two hun- 
dred and ninety-five parts of oxygen for its perfect transforma- 
tion ; and failure to get oxygen means want of power lo digest 
fatty foods, consequently there is a steady waste 'i\' tissues, with 
all that this implies. This is true not only of carbonaceous 
! ids, but of all foods, as the quantity of oxygen present deter- 
mines the capacity to digest any and every kind of food known ; 
stuffing plan" of feeding the sick beyond their power 
ze, is a slow but certain method of poisoning them. Ali- 
■tentary substance is food when the forces stored therein are 
given to the body by oxidation, and not otherwise. 
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Dr. Humphrey does not advise a prolonged resort to 
oxygen by enemafca. He asserts that this is not necessary, but 
is only intended to temporarily relieve the digestive organs of 

their chief burden, after which they resume their wonted actios 

and efficiency. Using his own language with regard to this 

treatment: "It does its work promptly and satisfactorily, re- 
storing appetite and digestion in every case in which I have 
thus far submitted it." 

He administers this treatment as follows : — 

Freshly evolved oxygen is stored in zinc or galvanized iron 
reservoirs [gasometers] over water, and is drawn oft' into rubber 
bags ;is wauled. A bag of gas is connected by an injector — ■ 
common bulb-syringe answering — with an ordinary wash-bottle 
two-tlnrds full of any preferred solution — caustic BOdi or potash, 
" milk-ol'-lime," nitrate of silver, or ferrous sulphate. To the 
outlet tube of the wash-bottle is attached a suitable robber tube 
and the vaginal pipe of a syringe. [A long, flexible catheter, of 
good calibre, is much preferable. — \V.] Every implement is 
to be kept scrupulously clean. 

The carbon element [hydrocarbon] is selected from any of 
the standard emulsions [of corl-livcr oil], and two to four ounces 
introduced by means of a suitable glass syringe with a long. 
smooth nozzle, the patient lying on his hack, with limbs flexed 
and oatee brought well forward over the edge of the op 
chair. The patient is enjoined to make voluntary effort to 
retain the emulsion by contracting the sphincter, and is allowed 
to rest for thirty minutes. The nozzle of the syringe or tube 
should be introduced far enough to pass the interna] sphincter. 
and the emulsion is to be very slowly injected. 

After a half-hour interval the tube connected with the 
wash-bottle and gas-bag is to be carefully inserted, the bulb 
having been first compressed a few times to expel all the con- 
tained air from the apparatus, and from one to six quarts of the 
gas i^ sl„wly injected. No fixed rule can be given as to quan- 
tity, as this must be adapted to each individual case. In no 
case is the injection to he continued until there is produced u 
seuse of serious distress. 

The bowel should be previously emptied by a free a 
and the injection is to be given at an interval of three boor* 
subsequent to the last meal. [When a catarrhal condition of 
the lower bowel exists, the preliminary injection is much im- 
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■ 'VI, ] by the addition of borax and a little glycerin. The 
Allowing formula is a good one: — 

R Aqua flpnip. 00" to 100° F.), . . . =\rj. 

Bomlbtboni m-gn. 

OWwrinn, 3»g. 

m. Ft. mi. 



r common salt may bo added to water until its specific gravity 
quals that of the mucous secretions. Plain water is apt to 
nose a feeling of uneasiness iii the bowel. — W.] 

As soon as possible the patient is encouraged to partake of 

ght hydrocarbonaceous food, followed as Boon as admissible 

j some egg-albumen, chicken, fish, etc. Meanwhile he is placed 

i inhalations of diluted oxygen, one part oxygen to four of pore 

Dr. II. advises that the inhaling bottle shall be hall-filled 

with oil of turpentine, which he thinks adds ozone to the oxygen. 

fills pointed caution as to the danger of giving this ozonized (?) 

oxygen in certain conditions leads to the inference that the "an- 

oying irritation" to which he refers does not result from possible 

one, but from acrid volatile elements extracted from the tur- 

kentine. Furthermore, the "ozone" derived from theterebm- 

binates has been shown to be peroxide of hydrogen. — W.] 

Deed in this manner, the first effect of the gas is that of a 
■dativej the pulse becomes slower and fuller, followed in an 
our or so. not by excitement, but by a sense of well-being, — a 
ding of increased strength, and a desire to get about. 

Valenzuela.* stinting from Paul Bert's experiments, demon- 
strating the destructive action of oxygen at high tension or 
pressure on micro-organic life, lias recently conducted a series 
of interesting experiments to determine the effects of an atmos- 
* of pure oxygen, externally applied, in the febrUe state. 
he temperature of healthy rabbits, subjected for one hour to 
riniersion in oxygen at seven hundred and sixtyf to fifteen huu- 
,'d and twenty mdli met res pressure, underwent a diminution 
nnunting. in one instance, to 11° F. Rabbits inoculated with 
j'tn- matter (by subcutaneous injection of putrid fluids) fol- 
by marked pyrexia, wire relieved, and the tcmtwratvirp 
ht hack to normal, by immersion for an hour or two in an 
i bath. Two rabbits, similarly inoculated, one left to its 
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fate and the other subjected twice, at n. moderate interval, to tiic 
oxygen bath, the latter survived and recovered, while the foran i 
succumbed to the poison, at the end of three days. 

Two cases of acute pneumonia in hospital patient*, treated 
with repeated immersions in oxygen at nine hundred tad sixty 
millimetres pressure, experienced the greatest relief, and made 
early and favorable recovery. In a case of phthisis with a tem- 
perature of 103.6° F., a single immersion brought the tempera- 
ture down to 101.3°. The next evening the temperature, having 
risen as usual, was promptly reduced by a second hath of oxygen. 
The following day no rise occurred. A third hath was given 
all'T two days, and from that time the pyrexia was either 
entirely wanting or of slight character. 

A slight hemoptysis followed the second bath [attributable, 
no doubt, to accidental causes, or. possibly, to the presum 
which the bath was given — W.], and this symptom n 
served in a second case. The effects of the oxygen baths on 
the fehrile state were in every instance prompt and decided. 
[In cases of septic poisoning, pyaunia, etc., oxygen baths will 
unquestionably prove of immense advantage. It Is a prOi 
Held.— W.] 

WiKon* sums up the results of his experiments with i 
as follows: — 

Oxygen will bo found of service in the followiug^-lasscs of 
case*: First, those in which, from some obstruction in the air- 
passages, an insufficient supply of oxygen is allowed to enter the 
lungs, as in croup, constriction of the larynx or trachea, asthmu, 
accumulation of mucus in the trachea or bronchi during Don I 
oi severe bronchitis. Second, where the lung is consolidated, 
either by pneumonia or tubercular deposit, or in a state of 
atelectasis, or compressed by pleuritic accumulation, so that only 
a portion of the lung is pervious to air. Third, eases of blood* 
poisoning, as by opium, chloroform, ura?mia, etc. Fourth, cases 
of aneemia, as auxiliary to appropriate internal medication. 
Fi till, cases where it is desired to stimulate the capillary circula- 
tion, whether ef the skin, as in certain skin diseases an - : 
lent ulcers, or ef the intestines when ulcerated, as in dj 
and typhoid fever. 

Following Neudorfer's theoretical suggestion, Kreutsai 
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has used oxygen in conjunction with chloroform for prodw iiig 
aoteitthesis, and reports twenty-five patients operated upon witn 
the most flattering success. He finds tlmt a certain proportion 
of oxygen mixed with the vapor of chloroform, renders the pro- 
duction of either partial or profound anitsthesia both rapid and 
pleasant. For minor operations the obtundmg of all sensibility 
mi perfect, even when but a few inspirations of the mixture bad 
been taken, and the reflexes were not interfered with. Prompt 
recovery from the anesthetic, and absence of all the usual con- 
comitants, — headache, nausea, vomiting, and malaise, — were 
marked results. The quantity of anaesthetic required was 
astonishingly small. 

Dr. Cuued, Physieian-in-Chief to the Flench Navy, claims 
to have saved six patients in the later and usually fetal stage of 
holera, by forcing pure oxygen into the lungs through the aid 

f a mask and tube, the latter introduced into the nam. 

Kirnberger* reports a case of leuchfemia in which, after 

ie failure of arsenical treatment, inhalations uf oxygen pro- 
duced a rapid increase of strength with diminution of the swell- 
ing of the spleen, the red globules regaining their normal pro- 
portion. After a few mouths a relapse took place, but although 
the red corpuscles were diminished the white were not increased 
— a pseudo-leueha?mia. Finally, arsenic baring failed again, 

ie oxygen inhalations were resumed, and resulted in a definite 

Troncinf has used oxygen inhalations in Asiatic cholera, 
id has noted a marked and constant betterment of the general 
state of the pulse. 

Dr. Loyssel has experimented with pure oxygen, and from 
it has obtained very good results. He concludes: — 

1st- That in certain poisonings, such as those by chloro- 
■m, ether, opium, sulphuretted hydrogen, carbon dioxide, cyan- 
hydric acid, oxygen constitutes the only means of recalling the 
patient to life when all else has failed. 

2d. That its presence in the operating-room is certain pro- 
tection against fatal accidents from the use of anaesthetics. 

3d. That it. succeeds equally well in asphyxia caused by 
nidation, by immersion, by toxic gases, etc., as well as with 
newborn, in condition of apparent death. 
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4th. Life can almost with certainty be maintained in all 
cases where respiration lias not entirely ceased, even if there 
are long intervals between the inspiratory efforts. 

5th. If the respiratory and circulatory functions have lieen 
completely arrested for a short time, they may be re-esta 
by means of oxygen, which it is necessary to administer with 
perseverance, even when it is believed that all efforts will be 
useless. There an.- reported many cases of drowned persona, 
and of children apparently dead, who have been saved, thanks 
to persistence in administering oxygen. 

6th. Oxygen may be inhaled in notable quantity without 
the least danger. 

Holstein affirms that oxygen diminishes or hinder* in 
marked manner the exaggeration of the reflexes. 

Favr* lias published two cases of puerperal eclampsia, 
while oxygen has been inhaled with complete success. 

Dr. Abrahams reports as follows : — 

A young man, attached to the laboratory of the Xew York 
Medical College, became asphyxiated from the inhalation of the 
vapor of chloroform ; and so far had its effects been carried thai 
he became pulseless, and all hopes of his resuscitation almn- 
doned ; anil as all the usually recommended remedies had been 
tried without success, nothing but the death of the young man 
was looked for, when I proposed, as a dernier rwsaorf, the appli- 
cation of pure oxygen gas as the only chance by which resusci- 
tation could l>e brought about; but at the time the proposal 
met with opposition from the medical men present, wl 
anxiously watching what seemed to be the expiring effort* of 
the poor boy, expecting each moment to be his last Saving, 
however, consented, the gas bad not been morn than a few 
seconds applied to his nostrils when he who was apparently be- 
yond the help of human skill, and absolutely m arttcttlo mortis 
arose and placed himself upon a chair, proving most conclusively 
how correct I was in proposing the application of oxygen gas as 
a remedy against the deleterious effects of chloroform as u 
anaesthetic. 

Dr. Const. Paulf reports a case of opium poisoning in 
which the gas was successfully used alter atropia liad (idled, ami 
when the patient appeared to l>e dying; and another in whj 
it was successfully employed in narcosis from charcoal f 

« VrutcL, No. 13. 1885 ; loc. eU. \ Runking's Abstract, x 
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Sieveking* reports two cases of restoration by oxygen in 
poisoning by carbon. 

Dr. Smith (A. II.) says it is his firm conviction that oxygen 
will do in croup all that can be done by tracheotomy, although 
neither the one nor the other is competent to undo the mischief 
wrought by severe and protracted dyspnoea, 

I'lurrny asserts that pure oxygen, contrary to the general 
telief, can he inhaled for several hours without being detrimes- 
1 to health ; its action is antagonistic to tliat of chloroform ; it 
l a powerful remedy Ibr the disagreeable accidents arising from 
"lloroform and other ainestheties, and in asphyxia from poison- 
us gases — as, for instance, from carbonic acid — it exercises, 
likewise, a beneficial influence .... 

Every patient awaking from a chloroform narcosis should 
mhale oxygen, ill order to rid himself of headache and oilier 
inconveniences following the administration of that anaesthetic 
Jaccond's treatment for chronic Blight's disease consists in 
limiting the patient to a very simple dietary, inhalations of pure 
ox y g en to the extent often litres three times daily, to which lie 
adds, as a further stimulant to the accelerated processes of meta- 
bolism and tissue metamorphosis, the systematic application of 
douches and vigorous massage. The results are always favor- 
able, mitigating the severity of the malady in such cases as are 
bond to iw incurable. 

Hayem.t Professor of Therapeutics and Materia Medics in 
■ Medical Faculty of Paris, reports the results of daily inhala- 
nt of oxygen by persons in health as follows: " It produces a 
. det ided stimulation of the functions of nutrition. It aug- 
ur- the appetite, perceptibly elevates the temperature, aceeler- 
tes the circulation, and increases the body-weight It favors 
the evolution of hiematoblast and of red globules, increasing the 
proportion of the latter in haemoglobin as much as 5 to 10 per 
cent." 

He also confirms the statement of Beddoes that the imme- 
diate operation of oxygen is doubtless to render the action of 
the heart and arteries stronger, the remoter effects being an ro- 
of the red color of the blood when pale and a heighten- 
» of the complexion. 
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Referring to chlorosis. Professor Jlayem assorts that oxygen 
renders unquestionable service to chlorotics afflicted with diges- 
tive troubles. It revives the appetite, checks vomiting when 
present, restores the function of assimilation, and increases the 

body-weight, lie found that while the red corpuscles were 

greatly increased in numher, their pathological characters were 
constantly repeated, but that suhseoueutly, on having recourse 




111: Professor Hatrn 



to chalylK'ates. the red corpuscles promptly acquired normal 
characteristics, and the cure was rendered complete ami iktthu- 
miit. Me obtained complete success with oxygen and BOB) 
administered simultaneously, in cases in which iron alone WW 
of little or no sen ice. He also found oxygen of tin i 
value in the incorrigible vomiting of pregnancy and in 
vomiting of uraemia. 
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Winsor,* speaking of heart foods, advances the following 
timely hints: — 

Respiration is essentially a nutritive function, and the con- 
stant waste and repair of the cell-elements of the body as much 
retp^ire the oxygen of the air for their transmutation as do the 

hydrocarbons, albuminoids, ami fats of the blood 

As :i rule, the lungs are not considered as an organ of nutrition, 
but a critical examination of the 'function of respiration will 
leave no doubt on this point. The beeoin de rexjiirer does not 
lie in the lungs themselves, but in the want experienced by the 
system at large. 

Hence the dyspnoea in hrart disease, even when the lungs 
are performing well and the circulation is fairly good. The 
non-ox ygenati on of the tissue-cells is the cause of the impera- 

•■\r demand for air The action of oxygen is one 

of nutrition, and is therefor* of paramount importance. . . , 
It is a fact that the tissues will absorb oxygen and give off 
carbonic acid without the intervention of the circulation ; hence, 
we must Infer that the appropriation of oxygen is due to the 
demand of the cells for this essential element, 

Therefore, a rational method of diet in cardiac disease* 
mu*t include not only tissue tbods and fuel foods, hut also an in- 
creased supply of oxygen, without which the former may 
t>w ralueless. 
An increased supply of oxygen rather than a stimulated 
nhiimi ; saturation of the blood with this element rather than 
increased supply of poorly aerated blood, is the desideratum 
prescribing a diet for heart disense. 
[Tn such cases of mitral insufficiency, cardiac dilatation, 
il fatty degeneration of the heart-walls as have fallen to my 
lot during some years past, no remedy lias given such permam ul 
ri'-nlN us oxygen inhalations. It has enabled a majority to re- 
r a fair degree of robustness, arid when promptly exhibited 
< seldom failed to relieve the most alarming symptoms in even 
arable cases. I have therefore learned to rely on it, not only 
invaluable adjunct, but as the safest and best of heart 
l Referring to my repeated contradiction of prevailing 
mpressions that an excessive or prolonged use of oxygen may 
duce inflammatory action in the respiratory organs or else- 
fine, I would cite a case still under observation in which 
» Dietutic Gazette, 1888. 
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oxygen has been inhaled twice daily with rare otaianona, and 
without the slightest indication of harm, for a period of more 
than fourteen months ; the occasion for its use being cardiac 
dilatation with mitral insufficiency and regurgitation, follow jug 
Brora ri) nl repeated attacks of inflammatory rheumatism. — Wij 
Professor Thompson* (W. G.), at the Loomis Laboratory, 
recently conducted a series of ingenious and interesting experi- 
ments with various animals, confining them in pure oxygen and 
also in a mixture of oxygen and nitrogen monoxide, at all degrees 
of tension, from one to ten atmospheres, lie proved that asphyxi- 
ated animals can be resuscitated by immersing them in 1 1 1 
high tension — five to seven atmospheres — after they are absolutely 
beyond help from artificial respiration or stimulus of any kind, 
lie also found that animals confined in compressed oxygen lor 
a number of hours were finally attacked by convulsions, the same 
as those caused by close confinement in compressed air. except 

that in the latter ease the convulsions occurred much earlier, 
counting from the moment of immersion. He is inclined to 
attribute these Convulsions to the carbonic acid and ptomaines 
emitted by the animal itself while in confinement, and not wholly 
to the effects of either the oxygen or to compression. Professor 
Thompson fully confirmed the former experiments to the effect 
that under various conditions, as tension, etc., a qnantit] of 
oxygen is absorbed into the system somewhat in excess of that 
realized from normal atmospheric air. Animals can thus bfl 
fortified against asphyxiating gases and other toxic mfiuences, 
and by means of compressed oxygen can !"■ resuscitated after 
having been practically dead for some minutes from asphyxiation. 

Professor Thompson and others who took part in the dis- 
cussion which followed his paper commended the use of oxygen 
in a large number of chronic conditions, including the indiges- 
tions, tuncmia, chlorosis, incipient phthisis, gout, rheumatism, 
etc., as well as in nearly all the eraergenc] cases, such as croup, 
diphtheria, dyspncea from any cause, heart failure, opium and 
chloroform narcosis, in which it is the only reliable means at 
saving life. During the discussion Dr. Smith (A. H.) asserted 
that Ins experiences with oxygen, reported twenty jreaj 
have been substantially confirmed by his more recent experience 

Dr. Robinson (Beverley), responding to the assertion dial 
thorough and systematic inhalation of pure air affords till the 
• N. Y. Medical Record, July 0. 1889. 
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oxygen that csm be utilized in the animal economy, showed 
that such an argument against the therapeutic use of oxygen is 
loulish, because of tlic practical fact that not one person in a 
hundred is bo situated as bo command free access to pure air, or 
to inhale it in a thorough and systematic maimer, even were 
pure air everywhere available. Dr. Robinson lias found great 
benefit from the use oi oxygen hi a large class of both acute 
and chronic diseases. 

Dr. Radclifie has used oxygen in chronic and intractable 
caass of indigestion, and in the general debility resulting from 
chronic uterine and ovarian disease, with uniformly satisfactory 
results. He lias also realized decided amelioration in carcinoma 
and degenerative ulceration of the uterus and appendages, by 
combining the constitutional use (inhalations) with local applica- 
tion of the gas (oxygen douches). lie has applied a spun or 
louche of oxygen mixed with various proportions of nitrogen 
lonoxide, directly to the parts, with the happy result of allay- 
ing tin- patient's sufferings and overcoming the intense and 
almost intolerable factor usually present in these cases. 

Speaking of the therapeutic action of oxygen in a general 

I way. Dr. Radclifie makes the apt remark that it at all times tends 
to restore to normal conditions ; i.e., if tile patient be obese it will 
reduce nVsh ; if too thin it will luster an increase of weight ; if 
oversensitive, the nerves are both soothed and "toned up;" if 
lethargic, the system is aroused arid stimulated, etc. 
Ransomc* records his experience in the treatment of pul- 
monary phthisis by inhalations of oxygen, and the results are 
interesting: — 

Taking thirteen cases at all stages, nearly all of whom were 
under observation for one year ami some for two years, only 
two distinctly lost rather than gained, and one of these died of 
laryngeal phthisis. The points of improvement consisted in 
ii' continuous absence of lever, absence of night-sweats, dimi- 
nution of amount of expectoration, decrease in degree of ano- 
rexia, and increase in sleeping power, followed by a gain in flesh. 
The oxygen did not seem to harm the bacdli by any direct 
influence, but simply by increasing the vitality of the patient to 
;''gree that the lungs proved a less fruitful ground for 
iwtb of micro-organisms. In the experiments of Ran- 
me the gas was inhaled, and the seances occurred twice or 
* Medical Chronicle, May, 1889. 
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thrice a day. How much of the gas was taken we do not 
know, as llausome says two cylinders, but dors not stair their 
capacity. This is a point, however, which must lie decided for 
each ease, and the practitioner can so readily obtain compreaied 
oxygen in cylinders, at a moderate cost [or better, perhaps. 
prepared on the spot — W.j, that it should be tried by many 
of us who are at a loss for something to do for a class of eases 
constantly begging for the help which we cannot give. 

II. PERSONAL OPINIONS AND EXPERIENCES. 

To the careful and candid reader of this work it must be 
apparent that Demarquay was both an earnest and, in the main, 
an astute observer. While his favorite field of study and prac- 
tice was that of surgery, lie was at the same time eminent as a 
physician ; tor one may be a good physician without being more 
than an ordinary or indifferent surgeon, hut no man can he 
deservedly eminent as a surgeon without first becoming R 

thorough physician. 

Sometimes tinged with enthusiasm — which is frequcnth 
excusable — his opinions are candid, and his cases are reported 
with an evident fidelity to truth not always louud in the advo- 
cates of new or unpopular therapeutic methods, llis chemical 
manipulations can now be much improved upon. In fact, In- 
one weak point was a lack of aptness in the chemical department 
of his investigations. He docs not seem to have courted the 
laboratory ; on the contrary, he appealed to the crucible only 
from necessity, shifting all possible responsibility in this direction 
upon his pharmacist and his pupils. It is evident that his o xy gen 
was constantly tainted with chlorine and with vapori* 
{^decomposed particles of chlorate of potash. Generated rap- 
idly, over an ordinary laboratory furnace, with no preoaul 
to excessive heat. and washed through a single chemical solution 
■ — ■• milk-of-lime" — it was not possible to avoid these and other 
impurities. 

To this fact must be attributed his pervading belief thai 
an excess »f oxygen implied inflammation, and migh 
terminate in ulceration, tubercular degeneration, and am 
Irritation and inflammation of the respiratory tract no doubt 
occurred in the animals be so mercilessh sacrificed on th 
of scientific experiment. Fortunate were his human subjects if 
they escaped serious injury from the same source. 
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3 of those scientific errors which has bo 



long been accepted without serious question that it has assumed 
as much respectability as though it were a veritable scientific 
fact. 

Burdon-Sanderson long since effectually exploded it by 
proving that the red globules of the blood arc the principal 
transmitted of oxygen; that the activity of the white corpuscles 
is in exact proportion to the per cent, of oxygen present; and 
that >!"•■ primary stage of inflammation <'0>i*ixtt< m a sluggixh 
a»il jijiulh/ immobile condition of ///> white corpvBoIe$ s jrom laek 
of <i normal and sufficient supply of onfyff* n ' 

When this physio-pathological bugbear concerning the 
in flam matory tendencies of oxygen shall have been effectually 
and finally laid, there will be a clearer field for physiological 
Bod therapeutic progress in connection with a study of this 
gas. 

Practically, the danger from excessive absorption of oxygen 
is next to nothing, since any oversupply inhaled is, for the most 
part, at once expired — rejected. Here, as elsewhere in the 
animal economy, the law of supply and demand constantly 
asserts itself The system appropriates what it needs and inn 
absorb; the surplus is largely — perhaps not quite entirely — 
returned to the air. According to Richardson, the rejected 
portion has perhaps lost some of its magnetism or vital affinity, 
but otherwise it is unchanged. (See note, page 117). 

The Tendency of Medical Thought. — It is beginning to 
be evident to even casual observers that the medical acienet) 
of the future must be largely based on a more careful study 
ill' Datura] therapeutics. As a profession we are slowly emerg- 
ing from the shadows of medical superstition. Just now the 
novelty-craze is in the ascendant; but everywhere the thinkers 
are tiring of the constant succession of dear-bought and far- 
fetched methods and materials, each of which has its brief 
hour of renown and is then cast aside by a virtual return 
to the older standards. Convallaria, adonidine, and strophau- 
ren with the aid of sensational advertising, have failed to 
digitalis; while chloral, hypnone. and sulfonal do not 
interfere with the steadily increasing demand for opium 
1 its derivatives. The heyday of pharmacomauia is not yet 



.'>:i;0TiiKi;.\rv. 



passed, but the reaction against dis|K>nsatory routine ami medical 
fetichism has set in. The inevitable result is but a questiim of 
time, and can be easily foretold. Itoutinists no longer take 
front rank, but must be content to become rear-guard and 
camp-followers in the army of medical progress. 

The time has come, iu the history of medicine, when every 
tlirmpeutic claim, every honest endeavor to abridge ox ameliorate 

human suffering, add comfort to the days and length to the. 
years of human life, is accorded a respectful hearing, and u 
finally judged on its absolute merits. This is true, even to the 
impartial and unprejudiced investigation of the scores of popular 
isms and ephemeral pathies which every decade brings frothing 
to the surface. 

Throughout the medical world, analysis, speculation, and 
research are active and eager for new light. Routine methods 
and antiquated theories, which have only popular pn 

venerable antiquity to sustain them, are no longer compt 
satisfy thinking minds. Our foremost writers, teachers, and 
investigators have begun to insist on reasonable data for every 
assumption. They refuse longer to rest their medical faith on 
dogmatic, assertion and time- honored tradition, insisting that 

r licine, mystery, and superstition, have long enough been in 

vogue as synonymous farms. 

Heretofore the study of medicine has involved and required, 
chiefly, a process of memorization — cramming — and the culti- 
vation of an aptitude for implicit belief. Now, it requires that 
it- devotees shall investigate, criticise, and think. 

The one unremitting search of the day is for a key to the 
true nature of disease, and lor remedies which do no violence 
to Datura] laws, which do not contravene physiological action 
by substituting one condition for another, assuming that sum 
it is a change it is a cure. Hence the imminent and irrepres- 
■ible conflict in the medical field lies between natural, as opposed 

to artificial therapeutics, In these later days, every society 

meeting and medical congress brings to the front new knights 
to champion fresher ideas, and to pierce the armor of estab* 

lislied errors. 

Medical skepticism, of a rather healthy and conservative; 
sort, is daily and yearly increasing, and standard text-boolu on 
materia medica and therapeutics are coming to be look 
as indexed museums of medical curiosities. The list of n 
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■ medics lias ostensibly multiplied, but new claimants are re- 
r. ■ivi.'d with incredulity, and the phartnocopcsia is being so mer- 
cilessly culled of its rubbish that even wdl-puised medical minds 
begin to query how long before the whole, endless category of 
drug- medicines, with a lew rare exceptions, will be uncere- 
moniously kicked into the sea. 

The realm of the via medicatrix natural is being found 
and more comprehensive than has yet been conceived of 
or admitted. ( In this mysterious recuperative power, with which 
even organized being is normally endowed, and with which all 
forces til' nature are inherently charged, the intelligent and 
BOtuoientiouB physician leans with unhesitant confidence. On 
his thousand ever-multiplying and alluring but delusive drugs he 
looks with well-grounded and growing distrust; while unreason- 
ing faith iti (harms, philters, and mystery — a heritage from 
barbaric days — no longer holds him in thrall. One by one the 
myths are fading from the medical skies. Every year's experi- 
ence adds to the growing conviction that the remedial forces of 
Nature arc the foundation and crown of all curative processes. 
All rise is open to the suspicion of being patchwork and 
palliation. 

This more and more frequent appeal to natural agencies as 
aids in the prevention and removal of diseased conditions bids 
fair to emphasize an epoch in the history of practical medicine. 
Noz is it by any means a limited or barren field. It includes all 
forms of galvanism and electricity, the various and numberless 
applications of the forces and influences of heat and cold, light 
and darkness, motion and rest, labor and recreation, nutrition and 
mete, aeration and ventilation, personal magnetism, passional 
and psychic relations, and all moral and social surroundings. It 
involves a study of climatic peculiarities, of habitations, dress, 
occupations, and of every external and internal circumstance 
i influence which has any natural bearing on the comfort, 
--. and prospects of human existence. 

Ofyfectwiis Anmrcrctl. — Of nil the agencies or forces of 
nature, oxygen, in its predominance as to quantity, in the illimit- 
able range of its chemical relations and vital affinities, and in 
tsant and irresistible activities, easily and irrevocably 
at the head of the list. 

It is, therefore, both natural and reasonable that the thera- 
peutic employment of oxygen gas should no longer be of ques- 
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timialilr utility. It is gradually commanding attention in the? 
highest professional circles, ami is being recognized as a desid- 
eratum in numerous conditions which have hitherto proved 
tedious or wholly unmanageable; and yet a Large da« of 
physicians at the present time flippantly dispose of this question 

by riling the current saw about the saturation of the blood. 
They repeat that scientific stupidity which assumes thai the tree 
Oxygen in the blood cannot be increased beyond the limited 
quantity which it constantly and readily receives from the ordi- 
nary atmosphere, and hence that any attempt in this direction 
is not only uncalled for but practically futile. Should we, for ilie 
sake of the argument, grant that this assumption is true, tin ob- 
jection practically aula Hat. If the human race could be turned 
adrift in a body, and should lapse into the primitive life of mt- 
mada, it might he feasible for eaeli individual to realize his due 
quantum of the vitalizing element. Unfortunately, civilisation 
implies a sort of tmman hibernation, and the average modern 
individual is compelled to eke out his disease-pestered days on 
one-half this allowance, or even less. The sequence-; are anavoid- 
able. Functions are imperfectly and incompletely performed; 
changes ami metamorphic processes, though initiated, necessarily 
flag and result in half-formed tissue, or in products inimical to 
the healthy organism. Toxic, carbonaceous elements accumu- 
late, degenerative processes are set up, and chronic disease is 
tlir inevitable result, if even malignant demonstrations do not 
end the disastrous history. 

These are homely facts, and have no glamour of superficial 
laboratory erudition or bacillus-staining to give them apparent 
dignity. Nevertheless, they appeal to the hard, common 
sense of every practitioner of medicine, who realizes, how help* 
less he is to relieve the many and multiplying forms of 
constantly presenting, and constantly being analyzed, by the aid 
of the scalpel and the microscope, with a minuteness of detail 
which is fairly bewildering, — and which are the direct or remote 
results of this universal, and in a large measure compulsory, 
oxygen famine. 

The history of every novelty, innovation, or advance in the 
In r of therapeutic measures, is marked and punctuated by a 
succession of vicissitudes and experiences so uniform!] 
Ming each other in general features, that a student of n 
history might forecast them in any given case, with greater 
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accuracy than is shown in the average predictions of the Signal 
Service Bureau. 

First, there is the original enthusiast, who sooner or later 
multiplies — possibly by the process of tissipnrism — into a more 
or less respectable corporal's guard of camp-followers, who 
soon succeed in earning the slangy modern title of " cranks." 
Goaded by opposition and unkind criticism, they take revenge 
by indulging in an almost vituperative overstatement of lint s, 
and overestimate of possibilities, call down upon themselves 
merited ridicule and persecution, and this generally culminates 
in Etbuse and ultimate professional ostracism. This is much less 
true at the present day than at any former time in the history 
of medicine. Never was the profession so ready to greet new 
assumptions with respectful tolerance, and to give them ample 
Opportunity to demonstrate their worth or worthlessuess. In- 
stance the fairly epidemic furor with which Bergeon's unnatural 
and irrational treatment of phthisis swept over the country. 
Instance, also, the stenocarpine "fake." 

So each new theory, vaunted specific, and therapeutic 
hobby sutlers its period of decadence, following a brief heyday 
of novel popularity, and, regardless of its merit or want of merit, 
falls into desuetude, if not into contempt. If its claims be 
baaed on chemistry, common sense, or clinical experience, it 
eventually emerges from its undeserved banishment, and is 
Sooner or Inter revived, or perhaps rediscovered; alter which old 
assumptions arc revamped, fresh experiments arc conducted, and, 
finally, some renowned clinician or acknowledged authority sets 
the seal of success upon it by adopting it as his own god-child. 
_\s examples of this kind, electricity, hydrotherapy, and massage 
may be cited. 

Referring to the history of therapeutic oxygen, Fourcroy 
was the first genuine oxygen "crank." His epitaph should 
have been, — " BeJiold thej&rst victim of oxygen mania .'" 

However, we must not deal harshly with his memory, since 
IK have the satisfaction of knowing that most of his scientific 
vagaries were buried with him. 

Beddoes was honest and earnest ; but he lacked the courage 

of his convictions, and was hoi>eless]y hampered by the limping 

trj of his day. Hill spoke with less reserve, but he had 

no audience. Birch was an enthusiast, but did not arouse 

much professional interest. Demarquay cleared up much that 
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was. in doubt; but be, too, must await the slow evolution of 
medical thought. It remains for America to add her modicum 
to the gradually accumulating weight of evidence as to the 
therapeutic value and availability of oxygen and the other gases, 
properly exhibited, in suitable eases. 

With those practitioners who have familiarized themselves 
with all the physiological tests made, within the but quarter of 
a century, there can remain no rational doubt but that the Mum! 
can and dues, under certain conditions, appropriate move than a 
normal or average quantity of the vitalizing element. It is nut 
a question as to whether, under the most favorable comb: 
normal and sufficient supply of this clement is, or would be, lint 
f'irmly appropriated; because "the most favorable conditions" 
are at the command of but a favored few of the human race. 

We cannot, even with all our progress in science and the 
arts, any more than approximately control our surroundings. We 
cannot make our climates; we cannot all remove to "the best 
climate under the sun," if even Buch a Utopian climate shall ever 
be discovered. We cannot all choose our occupations, or make 
the one selected a wholly salutary one. Our habitations are 
anything but ideal temples for daily ovations to the goddefJ 
of health; in spite of us. our neighbors will maintain i 
encumbrances. Slow poisons float about us in the air. filter 
through the hydrant, or ooze into our springs and wells. The 
food-mongers adulterate everything; the confectioner feeds OUI 
children arsenic and aniline, and the canned-goods man corrodes 
us with metallic citrates, tartrates, and malates. The victims 
of phthisis, of scrofula, ami of syphilis have been for ages prone* 
gating and distributing, right and left, their germ-breeding spate 
and excreta, with little or no regard to age, Bex, or personal culpa* 
bility, until there is no longer any possibility of living in a sterilised 
or normally healthful atmosphere. Even were all these foreign 
sources of contamination removed, we arc incessantly shedding 
our own vile emanations of ammoniaoal odors, choke-damp and 
ptomaines, to poison both ourselves and our neighbors, The 
mythical garden of Eden, alas, bloomed only to perfect tin- 
deadly nightshade of the rare ! 

Even admitting that the normal man is adapted to the nor- 
mal atmosphere into which he was born, and that the norma] 
atmosphere is all-sufficient for all the needs of the animal life 
existing in it; there is plenty of occasion for a resort to artificial 
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oxygen, to antagonize the thousand and one untoward influeacea 
»hich, despite all our best endeavors, constantly and everywhere 
thicken about us. 

Of the process of respiration, we barely remrmber to have 
been told that when the average man takes a full inspiration 
in baa distended his lungs with about one hundred and aeventy- 
liw cubic inches of atmospheric air, consisting of about one 
hundred and forty parts nitrogen and thirty-five of oxygen. 
Something the books add, in a dogmatic way, about chemical 
blood changes, the burning up of nitrogenous waste, and the 
conversion of hydrocarbons into heat. Thus, oxygen, that sole 
dement in which all other elements, even diamond itself, are 
consumed with fervent heat, the essential principle of all life, is 
degraded into a mere mechanical motor — the steam-generator of 
the ( ital organism ! 

Looking more closely into the nature and composition of 
this theoretically tasteless, odorless, and impalpable fluid, it is 
now conceded that the oxygen of the atmosphere, its atoms 
poshed asunder and probably modified by the interposed nitrogen, 
exists in a peculiarly quiescent state ; that the atmosphere at all 
titiie^ contains appreciable quantities of aqueous vapor, carbonic 
acid and ammonia, also traces of ozone and peroxide of hydrogen, 
the two latter being frequently confounded and mistaken one 
for the other. 

The respiratory function, the most intensely vital and im- 
portant of all the bodily functions, and the one on which hinges 
the performance of all the others, is but indifferently accom- 
plished by a large majority of the race. Who breathes must, 
eats, digests, and assimilates most, and sleeps most soundly; 
conversely, who breathes least lives and enjoys least. The indi- 
vidual heaven bears strict relation to the size and vigor of the 
individual lungs; and the stethoscope is capable of supplying 
competent testimony as to the moral breadth and intellectual 
ability of every individual member of the race. Not one in a 
h'luifi-i'il r-'i/iz'-K ft ilozen thorough! y complete and physiologically 
■I vttspUfUtone of absolutely pure air per annum. 
The cai illers at the idea of superoxygenation seem to have 
?rlookcd tins palpable fact. 

c'm>yx Treated. — The following table of cases is selected 
the writer's note-books, and from creditable reports of 
ten, transmitted for the purpose : — 
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HI. OTHER METHODS OF ADMISISTKKINC THE REMEDY. 

Experience " itli oxygen baths has been, as \<'t. very limited. 
There are, nevertheless, many chrouic eases in which these bmtha 
will prove decidedly beneficial, as well :is very grateful to the 
patient. The requirements in the line <>!' apparatus oecesaar] 
for administering gaseous baths will probably deter a majority 
ut' practitioners from using them, but this objection ii i 
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more pertinent than when it was urged against ordinary hydro- 
therapy, facilities for which are now made legal requirements, 

in cam of tenement and apartment houses, in most large cities. 
Besides, the question of their use having been more or less 
agitated, the Ingenuity of manufacturers will he taxed to give 
US more convenient, and perhaps more economical, appliances. 
The writer suggests, as a happy union of the two ideas, — com- 
pressed air and oxygen baths, — that dilute oxygen baths, to hi' 
given, at moderate tension, be substituted. This can be accom- 
plished, as has been practically demonstrated, by quite simple 
and comparatively inexpensive appliances. A cabinet, such as 
that used tor administering portable Turkish or vapor baths, is re- 
inlbioed with an extra lining of rubber cloth, or ot Iter non-porous 
fabric, the joints made practically air-tight by means of strips 
of pure sheet-lubber or felt; a lid, provided with an opening 
tor the head, and a rubber hood, so attached as to snugly enclose 
all but the lace of the patient. The latter, being seated inside 
thin cabinet, is prepared tor his gaseous immersion by the same 
means used to induce free diaphoresis in the Turkish or vapor 
l>ath. After a brief but free stage of perspiration the heat is 
removed, the patient quickly rubbed dry, treated to a rapid 
douche, or to a shower-bath, as preferred in each particular case, 
and the cabinet again tightly closed; alter which a stream of 
cool in- warm oxygen is admitted through a tube inserted near 
the bottom of the cabinet. 

The contained warm air, vapor, animal emanations (and 
ptomaines 1) are allowed to escape through an opening at the 
top. As soon as a lighted match shows that oxygen has begun 
In escape a! this opening, it is to be tightly corked or otherwise 
closed, and more gas forced in, under a lew pounds' pressure. 
The patient remaining thus immersed for twenty or thirty rain* 
me-, fresh portions of gas are to be forced in, from time to 
time, to replace any loss by leakage of the apparatus, and to 
retain the desired degree of tension or pressure. This procedure 
will prove eligible in a variety of chronic cases, including septi- 
in a. 'm, or blood-poisoning, rheiimatiavi, phihisls, and dironic skin 
of an inveterate character. Moreover, its influence, as 
a general tonic, will be available in nearly all cases of general 
'ability and wasting disease, with diminished breathing capacity, 
that there is really no limit to its range of applicability. 
Besides, there are very many cases in which there is general 
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torpor of all the functions. The bowels, kidneys, anil liver do 
then work imperfectly. The skin, in the language of Dr. Hum- 
phrey, LB "dead as parchment." The lungs are cramped and un- 
used to free inflation, and all the emunctories tardy in performing 
their various offices. In such cases inhalations of oxygen re- 
lieve the symptoms very slowly, if at all, for the reason that the 
inhaled gas is not properly or promptly absorbed. The com- 
bined bath, which might be named the Ori'-itt'il-Oxi/i/rn Bath, 
repeated once or twice per week, promises in these cases, very 
auspicious results. 

A rational and partial substitute for the gaseous submersion 

Above described may be administered by means of sprays 01 
douches of largely diluted hydrogen dioxide. This form of bath 
lias not been practically tested to a sufficient extent to enable one 
to speak unreservedly of its effects; and, while the cos! 
material required may be to some extent a bar to its popular use, 
there are many cases in which it would prove a valttab] 
easily available auxiliary to nther treatment. Unexpectedly 
favorable results have. been realized from its local application ia _« 
a number of different ailments. Details need not here be given, — 
bat B few suggestions, to indicate the range of applicability of " t 
the remedy in this form, will not be out of place : Dry em ••»<— ■* 
subacute and chronic; septieeemia, general, or with local main — m 
testation; urticaria and itching eruption*, various as bo 

and character ; ftiruncular eruption*, acne, tinea capitit ■ 

t. UmsnraMs, pruritus, local or general, etc., etc. 

When better known it may also find extensive use ■ -■■ 
metic application; for example, lor removing '"». suo-OWM^rw 
freckles, moth ptitche*, etc., etc. This it will generally do in m 
pleasant and efficient manner. Elsewhere this interastin - 
product of the laboratory is treated of more at length. 

iv. TESTS fOa tup: purity of oxygen. 
The readiest tests of the purity of a given sample of OXVgi 
are the senses of taste and smell. To acute olfactory Organ «" 
and a sensitive palate, any material taint of chlorine {'■<■ 
common impurity) will beat once apparent, Absolutely pur* 
oxygen, in its ordinary or passive condition. i-> tasteless an *"*"' 
odorless; but in all nascent oxygen the trace of ozone presen r *"" 
imparts a faint, odor and slight pungency, which, to those wli * _■ 
do not easily distinguish flavors and odors, may easily t> 
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taken for chlorine, although, after a. little experience, there ought 
to be DO confusion on this point. 

A positive test consists in bfrraing a piece of phosphorus 
n a boll ot receiver suspended over watei and tillod with 
ygen. It" the contained oxygen is completely consumed, 
tough the combustion oi' and combination with phosphorus, 
tin' l»il will bo completely emptied, since the phosphoric acid 
formed is wholly absorbed bj the water. Should any other gas 
or gases lir present, the bell will foil to be emptied by this expe- 
dient The impurities most liable to be present are chlorine, 
hypochlorous acid, carbonic acid, carbonic oxide, nitrogen, and 
unnion iiir. The two latter arc entirely negative, bo far as 
xapeutic effect is concerned, as they raerelj dilute the gas. to 
extent of their contained volume, Gas containing appro- 
ble quantities of cither of the others is unfit for therapeutic 
liibition. 



V. CHEMICALS AND POBHULJft 

To secure perfectly pure oxygen for medicinal use. it isneccs- 

iry to use mine but the best chemicals. The materials required 

i potassium chlorate and manganese dioxide. It is well to 

1 a trace of carbonate of iron, after the suggestion of Frc- 

nius, as a partial safeguard against the evolution of chlorine. 

n'hli'- recrystallized chlorate, either pulverized or granulated, 

i unexceptionable as to quality. Of foreign brands the quality 

l not always reliable; in fact, there are as many qualities as 

"iCre arc brands, nearlj all of which claim to be "pun. 1 ." Some 

f them are practically as good ;is need be used, and co-t a little 

s than Squibb's. But it is advisable to procure the best, and 

1 he absolutely sure as to the purity of the chemicals used. 

Of manganese, the average quality offered in the market is 
f poor, assaying From 25 to as much as 50 per cent, of dirt 
I extraneous matter. It is not necessary that the manganese 
I be chemically pure, but it should not contain to exceed 10 
■ cent, of impurities. In the better and cleaner varieties. 
Inch are chiefly imported, the impurities consist principally of 
rric oxide, which is a negative, and therefore harmless, in- 
herit. 
K..1- the preparation of nitrogen monoxide, pure ammonium 
used, the granular form being preferable to that which 
'used or crystallized. A trace of ferric carbonate may 
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ho advantageously added. Glass or porcelain -lined iron flasks 
are to be used in (lie preparation of tins gas. 

In conducting the process for either oxygen or nitrogen 
monoxide, the heat should be applied gradually and uniformly. 
Hurrying the process in either case injures the product, by 
evolving sundry by-products, and changing others. Many ex- 
perimenters are quite careless in this respect, 
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FORMULA. 
/. For Preparing Oxygen 3f<itt.ri<tl. 

R PoIhssH cli lorn tin (pttlv. ve), grim,). - . • H>» iv. 

P. anngitiii'.-iii tlimiil., tbs j, 

P. fcrri curb, prec, ,"i.j.— M, 

Triturate tlic murcdk'iits with sum* care uniil well inixnt. pus- diut <■ 
through a No. Hi wire sieve, mid dry in a moderately ivtirlo, i 



pound uf this mixture ' 



r glass containers, i ■» n- t'ti 1 1 V ■■Xi-ltidi.'i) In. in nit utn! iinu.-fiu.-. I h:r 



'ill yield about twenty -eight giilloi 
Pn/Mring Xitn'i/in VmmM 



lionii nitrut is (pure), 

•i csrh. prec, . 

I-, gluss-, or stone- Wa 



3. For ftvpartitg OUtofi I 
The preferable process for procuring pure nitrogen, since. 

unlike some others, it is devoid of danger, is by the decom- 
positioti of a solution of potassium nitrite with ammonium 
chloride (sal. ammoniac)- On boiling this solution. alVer the 
addition of the ammonium salt, nitrogen is evolved and potas- 
sium chloride remains in solution. It is well to pass the gas 
through an alkaline (caustic) solution, or through a weak solu- 
tion of nitrate of silver. 

To prepare a mixture of " two parts oxygen and one part 
nitrogen," — a mixture now being paraded in the market with 
considerable advertising bombast, — add fourteen parts pure 
oxygen to ten parts common air. In other words, dilute youi 
oxygen with common air, in the above proportion. Coal of the 
mixture, if prepared by yourself, one cent per gallon. 

4. For Prip-ti-ii'n Hj/ frt g mt. 
Tuto the neck of a wide-mouth glass jar — an ordin:u\ 

wash-bottle answering every purpose — insert the usual perforated 
rubber cork. A long tube, with the top end expanded intoi 
funnel, is to be inserted, through one of the perforations, ni-arlv 
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to the bottom of the jar, and a bent glass outlet-tube inserted 
into the other hole. Granulated zinc, or simply scraps of the 
metal in malleable Form, is pat into the bottle, together with a 
little water. Sulphuric acid is now to be slowly added through 
the glass funnel, the lower end of which must at all times reach 
below the surface of the liquid. The evolution of gas will be in 
proportion to the quantity of acid added, and is therefore easily 
regulated. It "ill issue from the outlet-tube, and is to he col- 
lected in the usual manner, or conducted into any convenient 
gas-holder. 

Experimenters should bear in mind that hydrogen is the 
original "inflammable air," and that it may become a danger* 
"ii-lv explosive compound by any careless admixture with com- 
mon air, or with oxygen. 

5, For Carbon Dioxide. 

The process for evolving carbon dioxide (carbonic acid) is 
common to need repetition here. This gas may also lie had 
in all thi' larger cities, compressed in iron cylinders, at moderate 
cost. 
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(a) Hydrogen Dioxide (I IX).,). — Another source of free oxy- 

whieh Demarquay seems not to have tested, but which is 
certainly a great addition to our resources, is found in hydrogen 
dioxide, or peroxide of hydrogen, as most writers continue to 
call it. 

In connection with the author's comments on the surgical 
availability of oxygen, and since he seems not to have made any 
use of this oxygen-yielding compound, the writer lias thought 
it desirable to give a succinct summary of its medical and sur- 
gical uses, and the methods of utilizing it. 

Passing over the familiar facts of its discovery by Thenard 
in 1*1*. ami its subsequent experimental history, of interest 
chiefly to chemists.it is now slowly but steadily coming into use 
ninl gaining substantial repute in the treatment of some diseased 
conditions, especially those of septic, zymotic, and parasitic 
the management of which lias hitherto been tedious ami 
unsatisfactory. 

Its symbol, under the nomenclature now in vogue, but 
:h may be further metamorphosed before the end of a decade, 
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is ILO.., instead of IICX, as under the former system. Its prep- 
aration in a pure form is somewhat difficult, ami. as a majority 
of the samples offered in the market are wholly unfit lor use in 
medicine, no experimenter should lx- discouraged by a few pre- 
liminary failures. The process of manufacture is omitted. 

It is quite commonly bat erroneously called "oxygenated 
water," since it is not water at all, but a distinct and definite 
compound of oxygen and hydrogen, containing exactly twice u 
much oxygen as water, or sixteen parts of oxygen to one of hy- 
drogen. In its pure Btate it is a syrupy liquid, colorless 
parent, and almost or quite inodorous, Inning a specific gravity 
of 1.453, and yielding lour hundred and seventy-five timet its 
own volume of oxygen. It will not freeze, is a little I 
tile than water, and is somewhat unstable at ordinary tempera- 
tures. It is promptly decomposed into oxygen ami water at 
about 100° C. sometimes with explosive violence, and al much 
lower temperatures by a variety of diverse substances, as gold, 
silver, spongy platinum, and permanganate of potassium ; by 
blood, fibrin, albumen, and some other organic substances, none 
of which take any part in the chemical change, except by ca- 
talysis. It is both an oxidizing and a reducing agent, sometimes 
decomposing other bodies by iis strong affinity for (heir oxygen* 
and at others yielding its own oxygen to increase then*. 

Applied in a concentrated form tothortitirle.it u 
powerful vesicant; whereas the dilute solutions usually em- 
ployed aii' as bland and non-irritating as water itself. 

A solution representing twelve or fifteen volumes of OXT- 
gen ('2J to :f per cent.) is both strong enough for medical use 
and sufficiently stable ibr ordinary purposes. 

The preparation of ll.O, usually found 01 
aqueous solution, slightly acidulated, and varying in strength 
from 1 to -i per cent. (5 in 15 volumes). In appearance il can 
scarcely be distinguished from pure, distilled water. l! 
less, and although generally described as having a slight!) arid 
taste, this quality is elderly due to the trace of acids which it is 
found necessary to add to it in order to protect it from (on ra-v 
decomposition. 

A weak solution of hydrogen dioxide lias been ■ 
ozone water, and it senn-. in hair- been shown that the I 
tests I'M' ozone, proposed by chemists, are neither bo hi 
conclusive. It i* now claimed that dilute hydrogen dioxide 
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will, in certain chemical relations, do all that has been attributed 
in ozone. It is questioned whether the many atmospheric con* 
oltiona heretofore ascribed to the latter are not in reality due to 
the former. 

Its too abrupt decomposition into water and &ee oxygen is 
sometimes attended with explosive violence, and the oxygen 
liberated is always in a peculiarly active condition, affording, as 
above indicated, all the usual tests for ozone. It has even been 
asserted, by one or two chemists, that ozone and hydrogen 
dioxide are identical; that ozone is not merely an allotropie 
condition of oxygen, bul is, unquestionably, a compound body ; 
that it is. in fart, merely vaporized or mtMimated hydrogen •//'■ 
<<."./<. [fames are not mentioned, for the reason thai they an 
not authorized ; besides, it should be every innovator's preroga- 
tive tn announce his own discoveries. 

Richardson found lhal to denbrinated venous blood it imparts 
tree oxygen, with evolution of heat and a change of color to bright 
red. In contact with fibrin and cellular tisMie it mI.d \ii Idl nw- 
;ri'n. Sugar and starch are decomposed by it, giving off car- 
honie arid. Albumen [gelatin], urea, and cutaneous tissue are 
not affected by it. Injected into the lelt cavities of the heart it 
restores the irritability of that organ, but has a contrary effect 
on the right cavities. Injected into the arteries immediately 
after death, it temporarily restores the contractility of the 
muscles and suspends cadaveric rigidity ; also antagonizing the 
action of some drugs which produce muscular spasm. 

His exjwrinients led to the inference that it would be use- 
ful in the treatment of narcotic poisoning, as a local application 
in gangrenous ulcers, and as an internal remedy in low forms 
of lever. From his later clinical tests he found it of consider- 
able value in chronic and subacute rheumatism; it also acts 
like iodine in the dispersion of scrofulous swellings, cuts short 
the paroxysms of whooping-cough, shortening the course of 
this disease better than any of the remedies in use. and promptly 
relieves tin' dyspnoea of chronic bronchitis. In phthisis it is an 

llent remedy during the early stages, improving the diges- 
, and greatly facilitating the action of chalvlieate and other 

"ies; while in the advanced stages it obviates the use of 
ttes and other vital depressants by relieving the dyspno?a and 
oppression of breathing without involving the reactions which 
-lie inevitable under tin' use of sedatives and narcotics. 
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In general lie found it to improve digestion, and hence it is 
meftll in all chronic conditions accompanied by indigestion and 
want of assimilation. 

Some instances arc cited in which its free or exoBSs i 
produced salivation, su — e-.':: ■■- r- im— iMe substitution for n 
ratty, in treating certain forme of constitutional disease. 

Day reports caeea of diabetes of three years' standing, which 
had resisted all other methods of treatment, wholly relieved by 
an ethereal solution of peroxide of hydrogen. But Pavy an 1 
others assert that while it diminishes the quantity of rag 
the volume of the urine it dues not prevent a fatal termination. 

Dr. Dayton,* who lias experimented with peroxide of hy- 
drogen, concludes that it is an energetic deodorant, a powerful 
antiseptic; that it is indicated in avast category of maladies 
where the mucous membranes are affected ; and that, employed 
iii irrigations, it is superior to all other substances. At the 
present day there is a tendency to attribute to the presence of 
peroxide of hydrogen in the air the immunity from pulmonary 
affections enjoyed by persons dwelling near pine forests. 

Commercially, it is largely used in blcaehing hair (the 
"golden wash " of the shops), feathers, ivory, bone; for cleaning 
and bleaching old engravings and oil-paintings, and for decolor- 
izing oil, wax, tobacco, etc. 

This peculiar product of the laboratory, so comparatively 
little known as to seem unimportant, is one of the most 
effective disinfectants, antiseptics, germicides and sporicides yet 
discovered. 

Compared with other antiseptics, much in vogue, it has 
been found, by Miguel and others, to Ik* 40 per cent, more \h> 
tent than mercuric bichloride, twenty times as powerful as sali- 
cylic acid, and sixty times as strong as carbolic acid. This 
seems fairly incredible, but careful and repeated tests place the 
fact beyond question. 

As a disinfectant it arts by entering into combination with 
the offending matter, oxidizing and thus effectually destroying 
it, leaving no substituted odor in place of the one removed. 

It is a germicide of scarcely less power, and. what is more 
important, is a certain and potent sporicide ; whereas it is now 
well known that many active germicides are either weak or 
worthless as sporicides. 

• K, Y. Mod. Jour., 18S4. 
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Van Tromp* finds that hydrogen dioxide, in solution of 
strength of T1 j^ pir , kills anthrax spores in twenty-four hours, 
iliws bacilli in five minutes, and cholera bacilli in loss than 
fivo minutes. A solution kept for forty days, nt a temperature 
of from (is 3 to 75° F., still destroyed yellow-pus cocci in ten or 
cloven minutes. According to Miguel, but two known sub- 
stances, surpass it hi antiseptic potency, and these are mercuric 
biniodide and the iodide of silver. 

Notwithstanding its remarkable power for destroying low 
uisnis, it is perfectly harmless, and not at all unpleasant to 
— an important consideration in these days of antiseptomania 
micro bepliol, in. 

As used in therapeutics, its modna operandi is by yielding 
id setting free one equivalent of its oxygen, in a nascent and 
ivperaetive state, the resulting compound Being simple water. 

A spray of dilute hydrogen dioxide will purify and disinfect 
a rick-room more effectually and more rapidly than perhaps any 
known substance, unless it be a current of pure nascent oxygen ; 
bieh is essentially the same thing, deprived of the propulsive, 
"vent and distributive properties of the sprav or aqueous ele- 
It will promptly disinfect the excreta in all putrid forms 
of the exanthemata, quickly destroying all septic germs, — a 
result which cannot be accomplished by even a 10-per-ccnt. 
ilution of carbolic acid. 

It will in emergencies supply oxygen for respiration, in 
rooms where ventilation is impossible, and maybe made 
cleanse and render aseptic the skin, hair, and clothing of 
patients and attendants, and the walls, floors, and furniture of 
sick-rooms and hospital wards. 

Internally, it may be administered in doses of from half a 
drachm to two drachms of the 3-per-eent. solution, but should 
be further and freely diluted with water. It is indicated in 
gastric catarrh, in all low fevers with septic tendency, in pyae- 
mia, septicemia, and whenever there is a tendency to acid or 
putrescent fermentation. 

It may be inhaled by means of any of the ordinary inhalers, 

same being placed in a vessel of water heated to 120°— 140° F. 

method has been extensively resorted to by some practi- 

icrs as a "home treatment," when gaseous oxygen has been 

out of the question. Another available method is to nebuli 

• Cenirnlbluu fiir llutterii'ii, ii, 35. 
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the solution by means of compressed air from a receiver, or by 
any good hand-nebulizer, with a single or double bulb. 

Asa spray in surgical operations it is oven more effective 
than carbolic acid or bichloride, while ii is free from the disa- 
greeable odor of the one and the eorrosive properties of ibe 
Other, — items of no little importance. 

It is applicable direct to the simple as well as the specific 
ulcer, to sinuses and pyogenic membranes wherever found, and 
will decompose and destroy lymphous. aphthous, and pseudo- 
membranous deposits wherever a thorough application of it can 
I"' mode; at the same time it has comparatively no action on 
healthy tissue. 

When applied to the surface of a sloughing ulcer, not onlv 
is the pus destroyed, hut the sore is thoroughly cleansed and 
rendered aseptic, so that healthy granulations may at dure begin 
to appear. It is interesting 1 lo watch the action when a few 
drops of a proper solution is brought in direct contact with pus- 
coqmsclrs. Quoting the language of Dr. Shelly:* -A brisk 
effervescence at once commences and continues until all the pus 
is destroyed." The same authority states that this effervescent 
action on pus may lie utilized as a test tor pus in urine. If. 
however, blood Ih- present in the suspected liquid, the same 
effervescent action takes place, so that the test is not cntirej] 
iccnr&te ; but it will be found valuable in some eases as a com- 
parative and ready test for both pus and blood. 

If applied to a foul and sloughing ulcer, an ooxtng car- 
buncle, or patch of incipient gangrene, its decomposition and 
the liberation of oxygen goes on under the eye of the observer 
as though it were sentient and semi-intelligent. As long :is ptis, 
sanious exudations, or fungoid growths are present, the bubbling 
evolution of oxygen [or ozone?] proceeds, and the wound is 
soon coated over with a tine white froth. As soon as the ulcer 
is fully cleansed and all morbid tissues destroyed, Ibis efferves- 
cence ceases, nor will fresh applications reproduce it. 

It lias proved of especial value in mercurial stomatitis, and 
the removal of ordinary aphthous patches is hastened bj its 
repeated topical application. 

in the London Medir.nl Record for March. 1883, Dr. K. C. 
Landolt reports excellent results in a large number of ophthalmia 
cases. In purulent ophthalmia, whether of simple or spedfio 

• 1'iuclilioiRT (LuLukm) ; Murcli, 1SS4. 
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, it arts promptly, soon rendering the surfaces clean and 
on-suppurating. 

It is indicated in all septic, zymotic, ami infectious condi- 

■n>, in I'liipvi'ina. septicaemia, the typhoid state, etc, and it is 

ggested that it maj prove valuable in gastric ulcer, carcinoma 

any hollow visrus, and in all conditions involving; degener* 

n\i' lesions of the gastric or intestinal mucous membrane. 

It has been recommended in diabetes, chronic Bright'e dis- 
■■■, in many tonus of the indigestions, and in chronic rheuma* 
i affections; but clinical experience is wanting in this latter 
i'cti<m, Le Blond reports nearly negative results in a few 
es of diabetes. 

From tins glance at its properties and range of applicability, 
would be at once inferred that at least one special field tor the 
: rapeutic use of bydrogen dioxide is in the direction of com- 
iting the national — if not universal — scourge, diphtheria, 
ordinyly, the eUnicaJ tests thus far made seem, in most in- 
corroborate the inference in the most positive terms. 
Dr. II. J. Nnnu, of the Savannah Hospital. lias made as 
trial of the remedy in connection with tins fatal ni;il- 
as any practitioner whose reports have been published. 
irurlv summarizing his results: when topically applied, tlior- 
ghlj and early in the history of the disease, before systemic 
■etion bad too far progressed, and before the deposit had hi- 
ded inaccessible jtarts. using spray, douche and gargle, one or 
ding to feasibility, the solution of hydrogen dioxide, of 
igth of fifteen volumes, promptly decomposed and de- 
Oyed tli>' membrane, and brought the cases to an early and 
worable termination, apparently warding off all disastrous 
1 Ir. Xunn suggests that, in sonic cases it may be found 
disable to combine it with lime-water, or lactic acid, with a 
,- to increasing its solvent and detergent power. 

Dr. Shelly, in the paper already referred to, says of the 

OXlde: "Applied on absorbent wool as a swab or temporary 

nmg to venereal sores, foul or sluggish wounds, and puru- 

ot eczematous surfaces ; used as an injection for abscess-ca-vi* 

-s, purulent ophthalmia, otorrhcea, gonorrhoea, and leucorvhow : 

1 as a mouth-wash or gargle in ease of dental abscess or 

id In simple stomatitis ; or directly applied to ulcerated 

on the tonsils and pharynx, and as a douche or iniec- 

i in ozienu (the crusts having been first removed), it lias 
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yielded most satisfactory results. Not only is it painless in 
itself, but I have noticed cases of painful and irritable nicer in 
which, during its application, the pain notably abated, possibly 
attributable to the focal anesthetic action of the gas evolved 
during effervescence; fin when the tinid acts on pus, carbon 
dioxide appeals to be set free. 

"Mixed with glycerin and applied on a tampon of ab- 
sorbent wool to the ulcerated cervix uteri, it yields sotis&ctorj 
results. On removing the tampon a few hours afterward, the 
ulcerated surface is found quite clean and- free from discharge, 
and already wearing a more healthy appearance. 

•■ I recommend the use til' this agent," he adds, "which I 
know to posse-* powerful antiseptic properties, and, moreover, 
is colorless, odorless, cleansing, and stimulating, does not stain 
DT corrode, destroys pUS, causes no pain in its application, and 
is not poisonous." 

Parallel with t he experience of this author, the writer has used 
the remedy as a topical application in case of severe carbuncle, of 
sloughing ulcer situated in the ischiorectal region, and in one 
case of septic poisoning by absorption during a tedious autopsy. 
In all these cases the action of the liquid solution used, of the. 
strength of twelve volumes, was fairly brilliant, and lar ex- 
ceeded his expectations. The carbuncle was almost iustantU 
relieved of its painful nature, and in a few days, by repeated 
applications, made a kindly and speedy recovery. The slough- 
ing ulcer, although it had resisted for a long time all the 
numerous remedies which had been recommended, soon beeuH 
clean, the indurations in the vicinity gradually softened, and 
healthy granulations were early apparent 

In the case of septic poisoning the most prominent point 
of the angry and fairly fulminant tumefaction was freely laid open 
and a twelve- volume solution of peroxide applied. A rapid 
effervescence ensued and the applications were repeated as long 
as this effeel was observed. A thick compress of cotton-wool 
was then applied to the hand and wrist, lor the irdcma was 
rapidly extending toward the body, and this was kept saturated 
with the solution for twelve hours, by which time the appai* 
ance of the hand was very much changed. The severe pain 
ami oedema were relieved, and, within two days, tvhal 
dently the incipiency of a dangerous constitutional infection MM 
quietly ami Completely aborted, 
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It has been found valuable as a topical application to many 

the itching eruptions, such as urticaria, eczema rabrnm, 
herpes labialis, and occasionally in psoriasis. It "ill almost 
invariably abort a common stye (hordeolum) if early applied, and 
aril] frequently disperse or discuss a threatened or incipient fu- 
runculas. Its combination with chemically pure glycerin, under 

the suggestive name of •j/f/("Z"ii'\ is another promising find con- 
venient form for using it externally, the chief drawback being 

the cost of this latter preparation. In aggravated cases of urti- 
caria (of malarial origin) nothing that the writer has tried has 
given such prompt and pleasant results. In short, there is 
scarcely any limit to the useful and agreeable applications that 
i be made of this interesting but little-known agent. 

It is evident that in pure hydrogen dioxide we have n 
BtOGe of free oxygen, and a remedy which must, ere long, oe- 
upy a much more important place in our armamentarium than 
IBS as yet been accorded to it. 

The tests for proving the strength of a given solution of 
IO, are as follow: (1) As a ready and approximate teat, plans 
i few crystals of permanganate of potassium in a test-tube, a 

graduate or any convenient glass vessel Df small size. Pour 
over these crystals one or two drams of t lie solution to be tested. 
The briskness and persistence of effervescence which follows 
will indicate the strength or weakness of the solution. (2) For 
an accurate or quantitative test make a standard test as follows; 
Dissolve 1.852 grams of potassium permanganate in distilled water 

I one add water until it measures ."jiio c,c, Using this solution, 
each c.c. neutralized by a measured quantity of the 11/),, solu- 
tun represents one volume of evolved or liberated oxygen. 
This standard permanganate solution is easily made, and mnv 
be kept for some time if excluded from the light. 
(/>) Oxygen from Cftemlco- Vital Reactions and Decompoeh. 
tiaiu, — This is a department m the study of oxygen thernpi utics 
which has been almost uuiversall) ignored. Only the most 
Casual references to it can be found in medical literature. That 
many of our ordinary routine remedies, of high repute in every- 
day practice, act chiefly by imparting to the organism a portion 
of tlldr oxygen, is not only plausible, but is also corroborated 
In analogy and by a more critical study of physiological chom- 
In certain instances it may be said that this result no 
r admits of reasonable doubt. 
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It. would be difficult to mention sill the substances which 
[ may be reasonably claimed as belonging to this list, but i ... 
of the more pro in incut ones may be cited : — 

Chlorate and permanganate of potasstrrm and peroxide of 
manganese, internally administered; all the mineral acuta, many 
ni the vegetable bitten — quinine, hydrastine, etc. ; the texebln- 
tliinate group, including terebene, terpinol, terpene, etc., some 
of which, having no oxygen of their own. act indneetU b) 
rapid absorption and subsequent surrender of this element. 

Other substances act. merely as distributers of Oxygen 
I'.ir example, which lias acquired a reputation beyond its inherent 
deserts, on account of the facility with which it heroines au 
oxygen carrier. Other metals possess the same property, hut in 
a Lesser degree. 

(iold and nickel are being used and recommended intern- 
ally, the good results, no doubt, depending wholly on their ca- 
pacity as oxygen carriers. Neither of these metals belongs to the 
list of histological elements, hence it is fair to infer that their 
office in the human economy is that of carriers, mediators or 
servants, not of direct builders. This subject will well i 
much more thorough and extensive study than has ji 
devoted to it. 

(<■) Nitrogen Monoxide {fovtaxide). — Since ^ir Humphry 
Davy asserted that nitrogen monoxide — then railed protoxide 
of azote, and frequently called " laughing gas" — pi 
thera[K>utic properties, its use as a transient anaesthetic has bo- 
come so universal as to almost wholly overshadow all other dees. 
Hut that it has other properties than that of produi tag tempo- 
rary exhilaration when diluted with air. and of temporary an- 
aesthesia when administered in a pure i»r undiluted state. i% now 
quite evident The reasons for thus estimating it ma] bi 
s of three kinds: theoretical, empirical, and rational. 

Theoretically, it should be, to some extent. a vital OS 
from the fact that it supports combustion almost :is well 
oxygen itself. It is also fir more soluble in water 
aqueous fluids than the latter yns. Empirically, it is I 
allay spasm, relieve pain, relax nervous ten-ion. and to iudur 
feeling of rest and exhilaration. Rationally, it might be .n- 
credited with therapeutic value from both its empirical ai 
retical characteristics, assuming that it may he both din ■ I 

■Ctly an oxidizer; the first, from its property of supporting 
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vmbustion, and secondarily from tlie readiness with whieh it 

my be induced to part with a portion of its oxygen. To what 

nt decomposition of this gas takes place within the animal 

iomy cannot be accurately estimated; but that some decom- 

-ition nf it does take place is plausibly asserted 

Finally, we must not lose sight of its moral or psychic 

A on the patient. Many praet it i oners look upon it as a 

ke-ahtft of quackery, — a mere placebo, of no more tlierapeu- 

valne than the coating used to disguise the taste of a pill. 

This is a mistake. Whoever ignores a remedy simply because 

[I appeals rhierh to the subjective sense of the patient, or to his 

credulity; or because, forsooth, quacks have too 1'reely adopted) 

it, makes a serious and senseless blunder. 

This is the gas so long exploited as " compound oxygen." 

t has also been called "oxygenized air," "perfected oxygen," 

] by several other more or less fanciful and misleading names. 

Of course it is not oxygen, but is a definite compound con- 

;ing of two atoms of nitrogen, in a state of chemical combi- 

ition with one atom of oxygen. 

By very many of those practitioners who have given some 
lention to tlie use of oxygen, nitrous oxide is nut at all used. By 
elf) or except as a modifier of oxygen, it is not now used or 
■iitnini mled. as far as known, by any physician of note. As 
i adjuvant, and. to some extent, modifier of oxygen, it is used 
and approved by many who have earned professional repute 
in connection with oxygen therapeutics. 

I The usual mode of exhibiting this gas, therapeutically, is 
add from 15 to 4(1 per cent, of it to pure oxygen, still further 
this mixture with common air. Used in this strength 
is (bund to add materially to the quieting and restful influence 
oxygen. Aside from tlie palliative and soothing effects of 
i tnpirical observation goes to show that, from its greater 
lubilityin the blood, or for souk- other physical reason, it acts 
rapid distributer of oxygen, and thus indirectly, if not 
directly, energizes the action of the latter. 

In all neurasthenic and neuralgic conditions it is a valuable 

t and synergist of oxygen. In cases of insomnia it is a 

ant remedy, and generally nets efficiently. In these cases 

• proportion of this gas may be increased to 511 per cent, or 

v, with decided advantage. Unlike oxygen, nitrogen mon- 

% does not seem to deteriorate with age, nor does the ad of 
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compression appreciably injure its quality; hence, it is quite 
feasible, u well as convenient, to procure it compressed bo liquid 
form in cylinders, from which it may be dispensed at p 
At a pressure of fifty atmospheres it assumes the liquid form, 
uud occupies very little space, a half-gallon flask easily holding 
i : > ■ Equivalent of one hundred gallons of the gas at ita 
tun-inn. under a pressure of one atmosphere. 

The writer has recently made use of both oxygen and nitro- 
gen monoxide as substitutes for common air in connection with 
atomizing and spraying apparatus. The former has not been 

used sufficiently to make the results entirely conclusive, hut they 
are certainly promising. Of the monoxide nunc extensive use 
has been nude, chiefly in connection with the dressing and treat- 
ment of painful and sloughing ulcers. In this direction it is a 
valuable addition to our surgical resources. The method of use 
is simple. A cylinder of the gas, compressed as lor denial or 
oilier purposes, is connected by means of gas-tight rubber tubing 
with any good form of spray or atomizing tidies, and any anti- 
septic or detergent solution preferred by the operator ta need. 
In most cases the peroxide of hydrogen is preferable, on account 
of its powerful action as a detergent and antiseptic, as well u 
on account of its non-irritant ami non-toxic, properties. Nothing 
could be more satisfactory than the two combined. Each i- 
evidently a synergist of the other. Both are, in a measure, 
locally anaesthetic, hence both allay irritation and contribute 
toward the relief of pain. In ca.se of the angriest carbuncle the 
effect is fairly magical. The peroxide promptly destroys, b] 
decomposing, the fetid exudate and fungoid growths, the pain 
is assuaged, and the healing process is rapidly induced. The 
strength of the solution must be properly regulated, 
nary eases a 1 to 2 per cent. (5 to 10 volume) solution will be 
found strong enough. Occasionally a 15-volume (3 per cent.) 
solution will not be too strong, and will Ik* found more effective. 
The writer has also used nitrous oxide, mixed with 20 or 
25 per cent, of oxygen, by ordinary inhalation. to pupate 
patients for the prolonged nmesthesia required in capital opera- 
tions, and always with very happy effect. It lulls the patient 1 * 
apprehensions concerning the more powerful ansssthetic to Ik? 
used, and also materially lessens his dread of the operation. 
It also invariably mitigates, if it does not entirely obviate, the 
stage of excitement which usually occurs at a certain 
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ether or chloroform administration. For this purpose it ought 
to command the attention of operating surgeons much more 
than it lias vet done. 

The most extensive and pretentious volume yet published 
on the subject of the medical uses of nitrogen monoxide was 
written by Dr. George J. Ziegler, of Philadelphia, and was pub- 
lished in 1865. Dr. Ziegler claims to have devoted more or less 
study to this agent during a period of sixteen years, and, as a 
result, indulges in over-enthusiastic and decidedly extravagant 
estimates of its hygienic and therapeutic value. 

The following are among his conclusions : It may l>e re- 
garded as a general truism that the greater the physiological 
compatibility of medicinal agents the greater their remedial 
efficiency. This vital compatibility is both of a material and 
dynamic nature. Thus, iron, lime, potash, and soda have an 
immediate material connection with the animal organism ; quinia, 
strychnia, etc., have a direct dynamic relation thereto, while 
phosphorus and some similar agents subserve both material and 
dynamic purposes in connection with vital processes. Protoxide 
of nitrogen belongs to the latter class. Although different in 
composition from all other chemical bodies, it is, in the main, 
identical with atmospheric air, differing from the latter, how- 
ever, both in the proportion of its constituent elements and in 
the character of their association. The proportions in nitrous 
oxide are, nitrogen two parts, oxygen one part; in atmospheric 
air, nitrogen four parts, to oxygen one part. In the former 
these elements are in a state of chemical combination ; in the 
latter they are in a state of mere mechanical mixture. Hence, 
protoxide (monoxide) of nitrogen and common air, although 
differing in the relative proportion of their constituent elements 
and in the character of their association, are similar, varying in 
degree rather than in the nature of their affinitive reactions and 
physiological effects. 

Nitrous oxide* is closely correlated with oxygen. It is, like 
atmospheric air and oxygen, an active supporter of combustion 
and of life [?], yet there are specific differences, emphasized more 
particularly in their vital influences, which render them appro- 
priate for distinct though somewhat similar medical purposes. 

* Dr. Ziegler uses the terms nitrovs oxide and protoxide of nitrogen indis- 
criminately, instead of the more accurate and more recent term, ititroytn mon- 
♦arifr.— W. 

IT 
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The effects of protoxide of nitrogen on the human system 
van' in proportion to the quantity appropriated, the individual 
susceptibility, and the temporary condition of the organism, 
passing from a gentle acceleration of the functions to a high 
degree of physical excitement and mental exhilaration, amount- 
ing in the extreme to an intensely pleasurable delirium, which 
may indeed become an ecstasy so pure and exquisite as to absorb 
the consciousness of existence itself. 

Taken, freely, these sensations are enhanced, and are fol- 
lowed by buoyancy of spirits, boisterous gayety, active imagini — 
tion, vivid flow of ideas, sublime mental conceptions, etc., i 
The stage of hypercxcitatkin, ainesthesia. and trance are. lum 
ever, of brief duration, terminating suddenly, yet leaving ■ sen* 
of inviyoi'atinn rather than of Languor and depression, as in th 
Case of ordinary stimulants. It lias also special tend) 
certain parts of the body, the blood, brain, nervous system, an.*- m 
wnitc-urinary organs, It exerts both a material and dynani 
influence on the animal organism, its peculiar biological efla 
depending, doubtless, upon its constituent elements in the; 
separate as well as combined state. Its potency is largely b* 
not wholly derived from its oxygen, — a fact proved by the 
euliarity of some of its effects, which are unknown in connect* 
with the use of oxygen alone. Undergoing decomposition 
the system, it- peculiar effects result Prom the operation of hi 
its constituents in a nascent or hyperactive condition. It bo 
supplies essential material l«»r organization, and promotes I 

general molecular, nutrient, reproductive, and dyn§ 

tions of the animal economy. Hence, it promotes the i 

functions of digestion, absorption, circulation, aeration, ha a m " •■ 

tosis, etc, eta 

A priori, an agent so potent, in maintaining the n 
its normal states should be efficient in correcting abnonaw —Dial 
action, or want of action. It follows that this agent may '"■ 

made an efficient substitute for such remedial agents as alcol 
ammonia, quassia, strychnia, and others classified as diffusi We 
and permanent stimulants, tonics, antiperiodics, antispasmod 
and alteratives. It cannot, however, meet the necessities of "*«Af 
case where there is a privation of normal component! 
economy other than those of its own constituents; u 
words, it cannot replace the want of lime. soda, phc I 
iron, etc. 
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In comprehensive terms, it is a direct nervous, cerebral, 
Serial, and genera] stimulant, a secernent, depttxant, aphro- 
(Hsiao, and antitoxic. The invigoration following its use, unlike 
that induced by other stimulants, is generally continuous, per* 
riatent, and without subsequent depression. It is especially indi- 
cated in indigestion and inefficient absorption, as also in general 
torpor of the chylopoietic functions, in neuralgia, chorea, 1 
ndysis, melancholia, amentia, and adynamic states generally. 
It is, moreover, strongly indicated in atonic conditions of the 
genito-urinary apparatus, such as incontinence, suppression, 
vesica] parahj -is. spermatorrhoBa, impotence, sterility, some forms 
of amenorrlKca, dysmenorrhea!, etc., etc. 

In certain stages of phthisis it. is very useful in promoting 
lationand hssmatosis, and in relieving oppression of breath- 
ing, cough, and other distressing symptoms. In mild forms of 
glycosuria in* 1ms repeatedly seen the saccharine element rapidly 
disappear under the use of protoxide of nitrogen. It is contra- 
indicated in actively irritable and inflammatory states, especially 
nl the cardiac, cerebral, hepatic, and renal organs. In Brighrs 
ii must be given with circumspection, since any excess 
til il may increase the tendency to uraemia. In the chronic 
of rheumatism and gout it is decidedly useful, but must: 
be used moderately or not at hII in the acute stages, lest it might 
use the active inflammation. 1 ' 

This agent may also be advantageously employed in asthma, 
■anosis, asphyxia of the newborn, and in suspended animation 
'■rally. In such cases it aids by arterializing the blood, sul>- 
rtfog the effects of noxious matters retained in the system, 
nulatiug the nervous and invigorating the general system. 
ml also by combining with or decomposing such deleterious 
substances as may be present and promoting their elimination. 
Thus, it is indicated in the ataxic and adynamic fevers, typhus, 
typhoid, congestive, yellow, remittent, and intermittent, as also 
in scarlet fever, measles, and diphtheria. It is valuable also in 
the treatment of chronic alcoholism, the opium and tobacco 
and to overcome the poisonous effects of narcotics in 
general. 

As an anaesthetic, protoxide ofnitrogen is unique, differing 

irs lo tit; 11 reitemtion of the E»mc o' 
■ wilt) nxytren. It is probably uoiliiu^ more tliu 
indlow.— W. 
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essentially from all other agents of the kind in its chemical 
constitution, physical properties, and physiological influences. 
Thus, most aniesthetics are composed essentially of hydrogen 
and carbon, while this is a compound of oxygen and nitrogen. 
The former produce insensibility by directly preventing aeration 
of and actually deoxidizing the blood, depressing the nervous 
system, stupefying the brain, and paralyzing the heart. Nitrous 
oxide, on the eontrarv, increases oxidation, stimulates the bra hi, 
augments general and special sensibility, invigorates the system, 
and acts not as a depressant, but as a true tonic. In a word, 
while chloroform and ether arrest vital processes, nitrous oxide 
promotes life action. 

It may be asked. How is it then an anaesthetic? The 
answer is. that when taken freely, the physiological processes are 
accelerated to such a desjree a< to temporarily overcome systemic 
excitability. The anaesthetic etFect of this gas, then, is the result 
of vital exaltation instead of depression. An intense ecstasy 
is induced which momentarilv overcomes sensation, much as 
occurs in cases of intense emotional excitement, social, religious, 
or jvilitieal. amounting to heroic passion and fanatical frenzy, 
a> also in some forms of insanitv. in hvsteria, trance, etc. 

The state of anaesthesia from nitrous oxide is, however, 
usuallv of von* brief duration, terminal:::*: suddenly in from one 
to three minutes. Its eligibility is therefore much less than that 
of other anaesthetics, since i: can be used only for minor and 
short operations, Xor must it be used carelessly, but always 
with careful discrimination, as an anesthetic, since in certain 
conditions of the system it is capable of doing serious harm. 

yil. IMPROVEMENTS IX AITAKATTSL 

The negative, and in some cases untoward, results reported 
bv experimenters with oxveen have, without doubt, been largely 
due to imperfect facilities for evolving pure gas. and to careless- 
ness in manipulation. Inefficient a:*u*rarus, in the hands of 
ovi r-bus\ or oareicss practitioners, i*r*d;ly accounts for a host 
of reputed shortcomings. Rut e\en the overworked physician 
is no; excusable if :>e is ontent to measure the therapeutic value 
of oxygon by the resixhs sujvrvening upon the use of either large 
or small quantities of ear* :essly generated and half-washed gas. 
Nor is In to be exonerated if. &Aer undertaking to utilize 
oxygon in his practice, be foul* to equip himself with the 
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most efficient appliances to be had for its evolution in the 
porert condition attainable. 

Since Dcmarquay wrote his work various modifications and 
improvements have been made in the forms of apparatus osedi 

tlit? more important of which "ill be noted. 

(«) Retorts. — Instead of the heav^ crucibles of cast or 
wrought iron formerly employed, sheet-metal retorts are now 




quite generally used. These are made of iron, brass, or copper, 
eral different forms, viz., pear-shaped (made only of bras- or 
GOpper), conic:]!, and cylindrical. Iron is the preferable material, 
I'm two reasons. It is least expensive, and resists the corrosive 
influence of the chemicals used, and of hot oxygen £pis, much 
better than copper or brass. Copper and brass retorts are 
Usually made pear-shape, from the fact that this is one of the 
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readiest ibrms for metal-spinners to manipulate. It is, however, 
tin' poorest possible form for the purpose, causing ;ill the ma* 
terial to fuse at about the same moment, and in consequence the 
gas is evolved with such suddenness and rapidity that it severely 
tries the connections, and there is also more danger ofom 
Log the material The conical form, with Hat bottom, is tar 
preferable. In this form the material can he decomposed more 
gradually by heating one side or portion at a time. 

For larger quantities than forty or fifty gallons of l;:is 
at a time, cylindrical retorts are prefeiaole. Sheet-iron is the 
best material for these, up to a capacity of one handled to 
one hundred and fifty gallons at a heating. For larger quan- 
tities wrong] it-iron is bettor adapted, tile most, available form 
tiring made from boiler-flue tutting, or from light-weight gas- 
pipe of the desired calibre. For larger quantities of gas — five 
hundred to one thousand gallons at a heating — six-inch tubing 
is an available size, the capacity being governed by the length, 
which may lie from two to six feet, according to the c; 
desired. In large retorts it is wed to provide two or raon: 
tubes, to guard against the accidental obstruction of a single 
one. Each outlet-tube should have its own separate set of wash- 
bottles, but two tubes may be arranged to communicate with the 
same set. Cylindrical retorts should have one end adapted with 
a collar to which a head can 1m- fitted by a ground joint, gas- 
tight, and held in position by a clamp and set-screw. 

Outlet-tubes should have good calibre, — three-eighths to 
one inch, according to size, — to obviate Liability to choke, and 
should lie long enough so that the gas will not heat them 
sufficiently to injure the rubber connecting-tulies. 

(/») Wtwh-Bnttlt-ti. — For stationary use these may be of 
liberal size — from one to two gallons. They are to he fitted 
with rubber stoppers perforated to receive the eonducting-tubes, 
which may be of glass or hard rubber. Glass is unexceptionable 
as to its effect on the gas, but it is fragile, anil often gets broken at 
a critical moment. Hard rubber is more economical, ami, after 
a few days' immersion in a caustic solution, or rinsing with 
alcohol, it does not impart any appreciable taste of rubber to 
the gas. These tubes should be of fair calibre so as not to 
impede the gas too much in its flow. 

Within a year or two an important improvement has been 
made in the form of wash-bottle tubes used to conduct the gas 
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to the bottom of the purifying solutions. Instead of the ordi- 
nary open-end tubes which discharge the passing gas in targe 
bubbles, of which only the outer surfaces come in contact with 
the washing fluid, the extreme bottom ends of these tubes arc 
expanded into a bulb, which is pierced with numerous minute 
boles. By this device the gas is fairly pulverised and caused to 
escape iu bubbles so small that, when the process of evolution is 
in actual progress, they have the ap[iearanee of a while froth. 
This insures an incalculably greater contact of die gas with the 
nsshing fluids than occurs with the ordinary tubes in use. The 
contrast will be apparent when we compute the difference between 
tli.' -ii|h ■rhriiil area of a single bubble of. perhaps, one inch 
in diameter, with that of the same bubble when broken up into 
a thousand miniature bubbles. The difference i>, as stated, 
almost incalculable; and one wash-bottle provided with these 
bulb-end tubes actually washes the gas as effectually us a dozen 
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or more ordinary wash-bottles. A little reflection will 

the merest novice in physics that this is an item of immense 

£ radical importance. Armed with this form of tube, a waah- 
ottle of small size will more effectually purify gas passing 
through it than even the largest size not thus provided. 

The following is a good amtngement for a stationary office 
apparatus : — 

Six wash-jars, the first one to he used empty. This empty 
jar acts as a safeguard against a reflow of fluid into the retort, 
of accident during the process, or negligence in discon- 
necting the outlet-tube alter an operation. 

The second and third wash-bottles are to be two-thirds filled 
with a rather strong solution of caustic soda, Sss-jy to the 
gallon, or one may contain a similar solution of caustic potash, 
or "milk-of-lime," as recommended by Demarquay.* This 



* By " milk-of-liiiie " ia evidei 



1 1 lil ri whitewash, and n 
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shnukl bo made from the freshly calcined article known as 
quicklime. 

No. 4 is to contain a solution of ferrous sulphate, Rij to the 
gallon, i" which jij of commercial Bulphuric acid ia to tx 

In lieu of ferrous sulphate some chemists prefer a weak 
solution of nitrate of silver, Sw to the pint. 

No. 5 may also be a silver sqlution, or a weak solution of 
permanganate of potash, 3j to the gallon, or simply pure 
Ho. li is to be fitted with tubes the same as regular wash-bottli -. 
hut instead of containing a washing solution is to lie quite com- 
pactly filled with absorbent cotton, which nets as a final filta 
for the gas. This idea of a filter is of quite recent origin, 
and materially adds to the efficiency of the apparatus. It in- 
tercepts and detains particles of sublimed material which almost 

unaccountably elude the solutions in the wash-bottles. 

This arrangement forms a very efficient safeguard for the 
removal of impurities and by-products evolved during the 
process of gas-making. It may be varied somewhat to suit indi- 
vidual ideas, and to meet, the exigencies of different cases ; but 
no arrangement which includes only one or two wash-bottles 
can be made effectual for the purpose. (It is patent to every 
reader of Demarquay's work, mat his gas was frequently, if not 
invariably, tainted with traces of chlorine and other deleteriooa 
impurities, Tins feet accounts for various symptoms and results 
which he noted, but which would otherwise be unaccountable.) 
(c) Gas-lfuhlfrs. — For immediate or temporary use anv 
convenient receptacle will answer, the cheapest and most jiorUihle 
for bedside and emergency use being rubber bays or balloons. 
Tfaeee should be made of pure gum; adulterated rtthb 
rubber cloth being poor substitutes, for the reason that bays 
made from these materials permit transudation of the gases, 
Bonner or later leak, and it is impossible to repair them. Be- 
sides, they do not give satisfactory wear, even if gas-tight at the 
start, which they seldom are. 

These rubber bags, as to shape, are made oval, spherical. 
and cylindrical, the two latter being the preferable forms. Thej 
should be encased, each in a light cloth cover, of any suitable 
material, which prevents overdistension, and makes them less 
disagreeable to the touch. In ease of damage to a pure gum bag 
it can be readily repaired by removing the cloth cover and 
applying patches of thin rubber, using rubber cement, which 
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an now be had in the market. The most convenient sizes for 
ortable use hold from five to ten gallons. 

Metal gasometers, having a capacity of from fifty to one 
hundred gallons, are generally adopted for office use when other 




Fig. IS.— Mthimi.k i:\-iiiinTii ifiO Oai.i, 
Hkateh. ash Set ur Sis Was 

Pl'RIVTIMJ. AM, STOI1I.10 OXTOM 

1. tank; 2, bell ; :), ilejiri'Mi.ni w «.j B nt ; 4. 4. i.a 
7, M, n, IK 11. 12, waa 



. Buttles. KM O 
iireweighls;5,rolo 



an small quantities of gas are needed. Zinc and galvanized 

] are both used, the latter being preferable, because stronger 

ml more durable. The best forms have self-supporting frames, 

I'ith cords, pulleys and weights Adapted to balance the weight 
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of the bell or gas-holder proper, as it rises; and falls. An addi- 
tional convenience, which has been devised with a view to dispense 
wiili fee cost of a pump for transferring gas from the gasometer 
to a hag, or for any other purpose, consists of a suspended 
weight, which, also provided with cord and pulley, can Ix? raised 
and lowered at will. Thus, when gas is being evolved, it is 




raised to the top of the frame and fastened there. As it is often 
necessary to till a bag, to transfer gas from one storage reeeira 
to another or to a dispensing gasometer, or perhaps to assist a 
weakly patient to take deep inspirations, it will be seen that 
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this depression-weight can be made to serve a varied number of 
u-i'l'ul purposes. 

In office practice a small dispensing gasometer is a further 
convenience, and for accurate work is almost indispensable. 

One holding six to eight gallons is large enough. It. should 
have an attached scale or gauge for accurately measuring the 
5 as inhaled. (See Fig. 14.) 




Fifi. 15.— Spherical Gas-Ho: 
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The filly-gallon size of storage gasometer is preferable for 
ordinary purposes, rather than the larger sizes, duplicating their 
number "lien greater capacity is needed. 

To do away with the necessity for metnllie storage gasome- 
ter-., the writer has had balloons made of pure Para rubber, with 
: I y of thirty gallons, to be neatly encased in cloth, both as 
i matter of taste and for the sake of protecting them from injury 
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from overdistension and from handling. This balloon may be 
made of actual balloon shape, in the form of B sphere, or in any 
form preferred, and is to be suspended from the wall or ceiling. 
When empty it will take up no room, and when distended frith 
gaS it will be rather ornamental than otherwise, lis complete 
portability is also another important advantage. It is to be pro- 
vided with itdet and outlet tubes, and ran be transported to the 
bedside of an emergency case, where, by rapid use of a reliable 
portable generator, a large and constant supply of the gas can 
be kept at band. 




FlO. 18.— Halloo s -fin a rn> •• a-. Hut .in; <:*l GaLloxS) 



All rubber appliances should be frequently rinsed with a 
weak solution of soda or other alkali, or with dilute alcohol, 
4 or 5 parts water to 1 of alcohol. 

(rf) Inhaling Appliances. — The gases may lie inhrili tl ili- 
rectly from any form of receiver or gas-holder used, tml it is 
better to interpose between the patient and the gas-holder an 

hiltniimj Fl'ixl; which serves both :i- an adilitional wash- 
bottle and as a substitute for a stop-cock. This flask ma\ be 
plain or ornamental, according to the taste of the user, that 
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known as the narghile is the most pretentions, but some forms 
of modern water-bottles, which have rather long and wide necks 
without flaring lips, answer very well for this purpose. The 
essentials are a broad base, so as to be not easily overturned ; 
depth sufficient so that the contained solution will not spatter 
the outlet-tube when being used ; a neck adapted to the 
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_»er cork, and a capacity of from one to two quarts. A 
aller size will answer for use with portable apparatus ; and in 
emergencies any form of rather deep bottle with wide mouth 
may be utilized. 

This inhaling flask, as above indicated, acts as a trap, obvi* 
the necessity for turning a stop-cock after each inspiration. 
) permits the use of any medicated, antiseptic, or aromatic 
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solution desired, as tar-water, menthol, iodine, creasote, carbolic 
acid, lime-water, oil of turpentine, chloroform-water, etc.. etc. 

No definite) rule or formula need be given. Each 
tinner must use his own judgment and tact to meet tin 
tions in the case before him. It will, however, be well to beat 
in mind that the passage of nascent oxygen through solutions 
containing oxidizable matter may change these into new com- 
pounds by further oxidizing them. The solutions used should, 
therefore, be frequently renewed. 

(e) Jlfuiif/'-i'ir-: h_ — These are usually made of glass, Era1 ma] 
be of celluloid, hard rubber, ivory, bone, wood, or any other 
suitable material. On the score of cleanliness, no material 
answers the purpose so well as glass. The form is not material, 
some operators using plain round tubes of proper calibre, the 
ends having been fused and made smooth for contact with the 
lips or nans. 
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To obviate the necessity for diluting the gas before it is in- 
haled, the writer hits devised a mouth-piece having a ami 
or aperture, through which air is automatically admitted daring 
the inspiration of gns. Fig. 18 illustrates this idea. 

In many eases, in fact at all times when the nasa] pe 
are free, it is better that the gas* be inhaled througl 
passages. 

TOI. PORTABLE APPARATUS. 

It is now entirely feasible for every practitioner to b 
pared to avail himself of the aid of oxygen in every serious 
emergency, whether he cares to use it in the treatment of chronic 
ailments or not. This removes the chief obstacle to a far more 
general recourse to this valuable and very often indispensable 
silly tu other treatment. 

By means of the bulb-end pinhole-perforated wash-bottle 
tubes previously described, coupled with a convenient, co 
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lid at the same time quirk- working: and efficient, generating 
evice, a sufficient volume of well-washed gas for all ordinary 
mergencies can be prepared, in a very (ew minutes, by means 
F Jin apparatua no larger than an ordinary medical battery, and 
quiring even less skill in its management than the latter. 

The accomplishment of this desirable and important result 

a occupied the writer's earnest attention lor some years, and, 

bly assisted by expert mechanics, the result has exceeded the 

moat sanguine hopes, and is, in (act, all that could be desired. 

Fig. 19 illustrates the smaller of two sizes designed to 

iet the requirements of a moderate practice. This instrument 

s contained in a ease eleven inches long, six and a half indies 

Itide, and ten inches in depth, and suffices to furnish, ;il ten 

Minutes' notice, fifteen hundred cubic inches of pure oxygen. 




This quantity is sufficient for any immediate emergency, and 
may be repeated every ten or fifteen minutes, at will. 

Fig. 20 illustrates the larger of the two sizes mentioned, 
and affords two thousand five hundred cubic inches of oxygen 
at each operation. By a duplicate arrangement two retorts may 
be used at the same time, Or at the proper interval to make the 
evolution of gas practically continuous. 

By taking pains to renew the solutions in the wash-bottles 
B often as they become foul or tainted, and using pure chemi- 
1s. either of these compact and readily portable instruments 
11 supply any reasonable quantity of yas, of unexceptionable 
lality. for use in the office or at the bedside of the patient. Thej 
iay be used with rubber receivers, for the sake of portability, 
c with any desired form of gas-holder. The dispensing gas- 




IX. ACCESSORIES AND AUXILIARIES. 

As with all novel or unusual methods of treatment, too 
many experimenters prow enthusiastic over oxygen, and, hi 
consequence, soon lose sight of other rational and indicated 
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means. Hobby-riding, although sometimes necessary and com- 
mendable, has often been a serious hindrance to medical prog* 
rest : and hobby-riders, as a rule, are as inconstant as they are 
inconsistent. Many of them seem to lark capacity for more 
than one idea at a time. They harp, early and late, on water 
or air, quinine or bichloride of mercury, massage or galvanism, 
antipyrin or intubation, changing their idols us often as a "new 

remedy" is foisted into momentary notice. 

As essential to all good practice, and especially applicable 

during a course of oxygen treatment, a few points are sug- 
gested : — 

(c) Tin- Breathing Habit, — In most chronic diseases there is 
a lack of breathing rapacity, or these is a want of utilization of 
that capacity. No matter whether the diagnosis is phthisis or 
dyspepsia, pyaemia or asthma, increased breathing capacity, or a 
thorough development of that already possessed, but not effici- 
ently used, is a desideratum. 

Various methods nave been more or less in vogue, having 

for an object the development of hang rapacity nod respiratory 
vigor, The readiest form of chest gymnastics may be had through 
the use of a good spirometer. Various forms of both the wet 
and dry varieties of these instruments are in the market. The 
latter are most convenient, and. if properly made, are as accurate 
us need be for all practical purposes, .Some authorities prefer 
the wet variety — a bell, suspended over water, after the pattern 
of a miniature gasometer — as being absolutely accurate in its 

measurements; but, unless kept carefully adjusted, this form is 
scarcely more exact than the dry variety, as recently improved. 
Whichever form is used, if the exercise be well-timed and sys- 
tematically persistent, the results attained will often be surpris- 
ing, and are, as fax as the writer's experience goes, invariably 
salutary ami tasting. Collapsed and dormant bang-tissue is 
ii itored to use. and the respiratory muscles, which are practically 
tar more important than any assumed "respiratory centres," 
since they are so much more tangible, are developed and 
decidedly strengthened. 

(») Exercine. — Even' practitioner will at once recognize the 
rational need for increased muscular activity during a period of 
increased respiratory activity. Therefore do not neglect 'his 
essentia] factor. If the patient is able, let him walk, daily, two 
to ten miles, rain or shine, out of doors, if possible, in the house 
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(well ventilated), or on the veranda, if need be; but, at all events, 
somewhere. Let him climb mountains (hills, if there arc no 
mountains within reach), row on the water, ride on horseback 
(carriage-riding is only a poor substitute), play at tennis or cro- 
quet, hoe in the garden, saw wood, rake hay, gather berries or 
nuts, or go fishing, bunting, or botanizing ; and by all means 
let the exercise interest him or her, and not become a task or it 
mere enforced health-penance. Walking simply from a sense of 
duty might as well be dime by a patent walking-machine. 

If the patient he too feeble for any form of active ei 
then movement-rare and massage must come to the rescue. It 
is a department of medicine which is yet sadly neglected Few 
physicians appreciate its almost immeasurable rapacities for 
good. 

Besides the innumerable methods of utilizing movements, 
both active and passive, there should be observed a regular system 
of chest gymnastics. For this purpose deep breathing is the prime 
essential, and, to give point to this, exercise with the spirometer, as 
already mentioned, will be found invaluable. But deep-breath- 
ing efforts should not be limited to a lew minutes' daily practice 
with the spirometer. Exercise with light dumb-bells or clubs, 
gymnastic movements, every form of gesturing and poe 
done in the open air, or with the windi iws and doors thrown w ide 
open, will aid in developing the capacity of the lungs, and 
thereby score a permanent and important benefit for the patient 

The " Pueumu-siivn." an ingenious instrument for testing 
and practicing the breathing organs, devised some years sii 
never much used by the profession, ought to Ik 1 better known 
than it is. A cheap and yet very effective spirometer can aba 
be easily arranged by any one, at slight expense, as follows; — 

Fit a rubber stopper with a short and a long glass tube, 
and insert it into the neck of a one-gallon glass jar, as if for U 
ordinary wash-bottle. Fill the jar nearly full of colored water, 
and connect, the long tube with several lengths of glass tubing 
by means of short lengths of heavy rubber tubing. Bred thn 
tube in the corner of the room or beside a book-ci-c. fastening 
it to the wail (or book-ease) by a few loops of wire, fancy ribbon, 
or other support. The total height should not be less thai) 
nine or ten feet. To the short tul>e of the jar attach 
four feet of rubber tubing, and insert a mouth-piece in the fri- 
end. By blowing into this mouth-piece forcibly, the colored 
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Water will rise to a certain height in the long upright tube. A 
scale can be arranged, marked in degrees of any desired interval 
(sav.ouc, two, or four inches), with, figures attached. For office 
We test the fixture by some gauged spirometer, or by causing 
Borne one. whose expiratory capacity has been thus tested, to 
Mow to his full capacity, marking the point to which be raises 
tin' fluid, and ganging the tube both upward and downward 
from ibis point It' arranged as a borne apparatus, or for a 
particular patient, let this patient's first effort establish a unity 
or zero-point, above which the scale is to be marked m inches. 
It "ill thus be easy to note his increase of lung capacity and 
Chest power, from day to day and from week to week. 

The ordinary dry spirometer is, of course, more convenient 
d more accurate, but the above will answer for securing the 
rcisc in the absence of any better device. 

(•■) Alimentation, — Demarquay seems to have practically 
recognized the importance of this auxiliary, but lie says very 
little about it. Dining an oxygen course it is more than usually 
important that the patient shall be lilierally supplied with a 
judiciously selected diet, so that the processes of increased as- 
similation and repair which are generally inaugurated shall not 
lir retarded for want of a free supply of the proper elements in 
available form. Oxygen promotes metamorphosis — tissue change, 
absorption, assimilation — the formation of protoplasm; but as 
bricks cannot be made without straw, tissue cannot be renewed 
without material. In meeting this demand it is more a question 
of quality than quantity, since overfeeding lias fairly become as 
much a modern "fad" in the profession as it is an unwittingly 
disastrous habit in the community. 

The average dietary already contains a redundancy of 
starchy, saccharine, and nitrogenous elements. It is therefore 
not these but the earthy elements which are especially in demand 
— the phosphates, carbonates, and chlorides. In anaemic cases 
attention to this point is imperative. It is a good rob' to place 
these patients on some soluble form of combined phosphates 
— soda, potash, lime, iron ; and it is gratifying to note the im- 
provement which is soon manifest, and which without oxygen 
would not follow the use of these, properly speaking, remedies 
" nutrition. Nor would the use of oxygen unaccompanied by 
needed elements meet the requirements. The relation 
•n the oxygen inspired, ingested, and absorbed, and the 
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aliment taken, should l>e at «11 times carefully observed. To 
in<.[Viisi_' one and ignore the other is to fail of the bed 
Do not forget that patients tl > Ihlc of chronic diseases virtually 
die of inanition, — starvation. 

The two hydra-headed monsters, which annually devour 
their legions anil des|_oiI the Un^htest. family circles in the fauid, 
with retentiefle regularity, are consumption and dyspepsia. The 
consumptives all die. virtually, for mint of available nourM* 
Vtelit; and this, in spite of the fact that we ply them with i \< t\ 
■oft of food preparation, dainty, and concoction which money 
can buy. Though fairly surfeited with viands, they gradually 
famish before our very eyes, mid we feel ourselves powi i 
■twj the inevitable end. Now. the vaunted bacillus tuberculosis 
maj i»' invariably present in phthisis, and intimately ass 
With the pat! ingu oniony of the disease; hut there is no lint better 
estahlished than that no germ thrives in soil which has not first 
been prepared for its favorable reception. Phthisis may exist 
without the overestimated bacillus; hut it never exists without 

the lowered vital condition — that marked depravation of the 

tissues whiih is i hi- direct sequence of innutrition. 

To m hi vis! i a human being, two things are necessary. 
First, that food ol' proper quality shall he supplied in due 
measure. Second, that means shall he taken to s<v that it is 
/■/■•>/i' i-li/ 'liij'sial tui'i aMtmUattd. 

We know exactly how to feed our track horses and our 
prize hulls, in order to make the most of their points; we know- 
how to fatten pigs and geese and turkeys. We ran even supply 
a developing dietary for stupid niollusks at the bottom ol the 
Chesapeake Hay, hut we make a flat failure ol' feeding the 
human dyspeptic and consumptive. In spite of the hundreds 
of nourishing proprietary food factories in the country, the one 
goes mi suffering and the oilier goes on dying. To relax effort 
and passively assume that there is no remedy, is to confess that 
our art is a stupid delusion. 

The countless army of dijjest ion-fa gged and lung-collapsed 
consumptives, like the poor, alas! we have always with u. 
How shall we nourish them? They loathe what we urge Upon 
them, because they cannot utilize it; yet they are slowlj stan LQg 
for want of it. Evidently we must umke t/i<„, competent la 

llhjisl if. 

For a quarter of a century the physiologists have dinned it 
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into our unheeding ears that "in the animal body the carbon 

rdrogen of the vegetable are again brought into contact 

with the oxygen from Which they had been divorced, and which 

is now supplied by the lungs We see, then, of 

what vital consequence is the presence of oxygen in the atmos- 
phere. Without it firee and lights will not bum, ottrfood will 
not digest, and the blood remains iinpiirihed, as is shown by the 
pale feces and purple lips of people living in close, warm 

ttHfflW." (Tyndall.) 

Ill the light of modern science, nothing promises so much 
for the future treatment of phthisis as the practical carrying out 
of this suggested conjunction, viz., the systematic use of some 
approach toward an ideal nutriment, — peroiwhen it is feasible, 
and per rectum when it must be so. — conjoined with the equally 
systematic introduction of «n increased mtpply of free and active 
Oest/gen. 

The three vital and all-important points at present virtually 
ignored are these: — 

1. The selection, for the victims of wasting diseases, of B 

dietary which does not lack any of the essential elements of 

Sutrition, which can be used indefinitely and by any admissible 
icthod of introduction, and which has been in some cases 
iirtially predigested, 
'>. The practical recognition and regulation of the necessary 

■/■•lotion Ifhraii tin- J'ihhI tiii/'-shr/ find the "-''//'J'" MWpl I'll. 

theoretically insisted upon by all physio-chemists and physiolo- 
gists, without exception. 

8. To exhibit both or either of these principles through the 
natural and usual avenues when they can be thus thoroughly 
utilized and assimilated, but. to resort without hesitation to 
other feasible avenues when either the stomach or the respirator) 
function is, from any cause, seriously interfered with or impairs " 

And if the medical profession, as a whole, will give to 
these admitted but. unheeded physiological postulates a modicum 
of the study and interest now expended on hacillus staining and 
microscopic minutiae, the death-rate from phthisis and other 
wasting diseases will be lowered during the coming decade, even 
mure than has thus far been accomplished by the overdone 
smsenot thoroughly done t) coil-liver-oiUmd-hypophosphiio 
tetice; more than can he done with these agents, used in the 

guy way, even though Churchill's ghost should return t 
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organise a liypophosphite "trust," and all the cod in Norway 
should freely contribute their hypertrophied livers to supply the 
unctuous nauseant. 

In brief, the diet must l>e nutritious and easy of dig* 
as to quality, liberal arid satisfying as to quantity. 

Another point is urged, viz., that there be at all times, 
during an oxygen course, very free ingestion of liquids. The 
character of these may be varied to suit individual cases, keeping 
in mind Demarquay's suggestion that a slightly alkaline condition 
of the blood at all times favors the absorption of the gas. The 
hot-water drinking mania, when not indulged to excess, greatly 
favors elimination, and should l>e decidedly encouraged. On the 
contrary, iced drinks should be interdicted. 

(</) Attention to the Emnnctories. — The increased activity 
of all the functions which ordinarily follows the judicious use of 
oxygen calls for increased attention to the emnnctories. The 
bowels and kidneys usually take care of themselves, both cooafr 
pattOD and scanty secretion of urine being gradually relieved, 
but the skin needs active and constant attention. Tljere should 
be a semi-weekly hot bath, also made mildly alkaline by the age 
of borax, or soda and ammonia, to be followed by a cool, but 
not coli/, dash and vigorous nibbing. In some cases inunctions 
of oil or some nutritive emollient will be found to add greatly to 
the progress of the cure. In patients greatly emaciated, warm 
milk baths, preceded by rapid sponging with hot water contain* 
ing a little ammonia or alcohol, to open the pores and an 
active cutaneous circulation, may be ordered, with gratifying 
results. Cod-liver oil may also be used by inunction in these 

cases. It would be better, in many cases, to exhibit il by 
cutaneous absorption, or by enema, as elsewhere set forth, 
rather than to upset tlie ingestion ui' everything else by order- 
ing the patient to swallow the nauseating stuff. 

X. GENERAL SUGGESTIONS. 

(a) Thi Exrhmve Mistake. — "Many well-meaning experi- 
menters with oxygen arc inclined to relax all their efforti 
to discover and intelligently meet general indications, as thej 
arise, by a resort to other rational means. Thej devolve 
everything upon the gas. acquiring and perhaps courting the 
reputation of oxygen ".specialists." The) both expect too much 
of the agent and claim too much as its results. The] tine 
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lose caste with the move thoughtful men of the profession, 
and narrow their own spheres of usefulness. Their experience 
mids little or nothing to the fund of either scientific or clinical 
data on the subject, since their efforts savor too much of " the 
shop" and of an effort at personal notoriety, regardless of can- 
dor, so that their evidence and their opinions have little weight 
witli prolcssioiial readers. 

For this reason "oxygen parlors" and oxygen specialist are 
professional mistakes. Let " vital air" stand for all it is worth, 
hut recognize in it only a rational aid, a natural weapon in the 
therapeutic field, sometimes to be relied on to the exclusion of 
others; oftener to precede, assist, or supplement them. That 
practitioner who administers a little oxygen onee or twice B day, 
or who recklessly crowds -the treatment to five times its reason- 
able limits, and then watches with open-eyed wonder for miracles 
to result, is no better than the most blatant and plausible of the 
quacks who crowd the religious ami secular weeklies and month- 
lies wjl.li their King but ingenious advertisements. Besides, lie 
i> not hall" so shrewd as the latter, of whom it may at least be 
said that — 

"The jingling of (lie Ei'inen helps, (he hurl that honor feels. " 

It may be well, and it is quite appropriate and entirely 
ethical, to announce to professional brethren in your vicinity 
that you have provided yourself with ample facilities for prepar- 
ing and administering oxygen and its congeners, in the most 
approved methods, but any other form of special advertising. ;is 
the profession now looks upon it, is not in good taste. 

Make no loud claims, and if you do not roll hi wealth as 
a result of your practice, you will at least have the satisfaction 
of retaining your own self-respect and an honorable standing 
among professional brethren. 

(j) Selection of Cases. — Practitioners who desire to avail 
themselves of this agent should study well their cases, and care- 
fully avoid recommending an oxygen course when not clearly 
indicated, when it is more than probable that no line of imm- 
inent will be faithfully followed, or when some other course of 
treatment is evidently more appropriate, Moreover, having 
advised a trial of the gas, do not therefore relinquish other 
rational aids which your unbiased judgment would approve, if 
oxygen had never been thought of in the case. 
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Give careful and constant attention to the regimen, (be 
habits of exercise, and to the social influences surrounding the 
patient Watch and record the pulse ami respiration rates ; note 
the condition of the secretions, the quantity and quality of tin- 
excretions, especially those of the skin and kidneys. Test the 
specific gravity of the urine daily (oxygen at first increases 
it). Keep it at about the normal standard, by directing an 
increase or reduction, as the ease may be, of the quantity of 
liquids imbibed. Insist upon a careful observance of all recog- 
nized hygienic laws, the avoidance of all mental, moral, or 
physical causes of depression ; and after it has once been dceided 
upon, by all means insist upon a tiiir and reasonably thorough 
trial of the agent. When tins is not feasible, or not conceded 
by the patient, better peremptorily decline to treat the case. At 
the very least, refuse to trifle with the remedy by making a bap/ 
hazard use of it Above all. do not tbrget that an UH 
absorption of oxygen invariably calls for at least three things: — 

1. Increased alimentation, — more food, better food, or both. 

2. Increased muscular exercise, — more work, more climbing 
and walking, or more play. 

;i. Increased elimination, — more bathing, more massage, 
more water-drinking. In many im-c^ a weekly or semi-weeklj 
Turkish bath will lie found a valuable adjuvant 

As a temporary resource, in rase of run-down constitutions, 
to quickly replace lacking elements, much needed to preveud 
further waste, and for structural repairs, which it is 01 
whole aim to initiate, the following modification of a suggested 
physiological " tonic" may be resorted to with excellent results: — 



li C:,u-u ctrb. (C. im. 

Tftlrii phot, [C. P.), . 

Bodll t -. £0. P.). - 

Ferri pyrnplms. (C. P.), 
Potass. Iiiciirti. (C. P.), 
Smreli. India, 
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M. Ft. ospnta no. ]\. 

Big. : One to three wipHllles In lie tnken urilh enrh m<vil. 

The vehicle is intended to better distribute the materials. 
They are thereby rendered much more soluble, and heni 

surely assimilable. 

Among the proprietary preparations which are worthv of 
mention are tin' Wheat Phosphates, Crystalline Phosphab 
some others of similar character. They are not remedies in any 
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net sense than that they are nutritives in readily assimilable 

(c) The Latest Treatment for Phfhkis. — It is really pa- 
thetic to witness the enthusiasm with which those who pal 
their faith in germicides exclaim, as each new bacillus-anuihi- 
liitor is announced, that the bacillus tuberculosis must surely 
go; because, in the end, alter fostering cruelly false hones in 
the hearts of the coughing and wasting millions, they are all 
obliged to listen to the bitterly hopeless refrain: — 

"The ImciHi may enme unit ilir liiii'illi limy go, 
Bill pbthisii (,'dos on i'ihuvit ! " 

But why he content with plain hot nil' when hot hydrogen, 
nitrogen, and carbonic acid, or. better still, hot nitrous ".ri<t- and 
1ft oxygen, or various mixtures of these gases, could he availed 
of with equal facility and tenfold more effect? 

It is to he hoped that this newest of the new treatments for 
the universal scourge will prove less fatuitous than its various 
predecessors. For it seems that a goodly number of bacilli have 
successfully resisted the onslaught of choke-damp ami niarsh- 
gas, of inlra^pulmouary injections of phenic acid and bichloride ; 
and they continue to flourish and revel in the very face nf cod-oil 
and hypophosphites ; in spite of the Adirondacks, Colorado, 
and California — even in defiance of hot water and chopped beef. 
Nevertheless, the bacillus must go ! 

Most of the powerful germicides act beautifully, as re- 
gards the germs, but are not absolutely reliable unless pushed 
to a degree that seriously endangers [he life of the patient. 
Thus far no disastrous results have been reported from the 
use of Dr. "Wcigert's hot-air treatment. It is certainly more 
rational than 1 sulphuretted hydrogen; safer than nivity-washiiig 
or intra-pulmonary poisoning at the point of the hypodermic 
needle, and liir more sociable and less expensive than climatic 

banishment. 

But, badinage aside, the hot-air treatment of phthisis is based 
on the plausible theory — not yet a thoroughly satisfactory demon- 
stration — that heat is inimical to the vigor and vitality of the 
bacillus tuberculosis. This parasitic germ is said to flourish 
l>est at about i)S)° F. At 101.5° F. it is very much weakened, 

.1 at 1(17. 5° F. it ceases to develop. At from 140° to 212° K. 

■ destruction of the bacilli is complete; and yet it i- found 
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that the hiimiin respiratory organs can tolerate, with perfect 
impunity, a temperature very much above tliis limit, if care be 





what mnnmoi »nn mi)>rov«u.j 

taken to make the heated air perfectly anhydrous or dry. B\ 
actual experiment the temperature, in several instant i 
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>n gradually increased until it has exceeded 480° P., without 

uriom effect upon the patient. 

Extravagant reports are being published and extravagant 
hopes are being indulged as to the attainable results of this novel 
treatmrnt ; but, query — heated atmospheric! ail becomes highly 
rarefied, and. in exact proportion to its rarefaction, clteata Ihe 

j.ntii itt "/ hit normal tupply of "■ r n , j'"- Certainly, the latter 
gas, substituted for common air, would prove even more effect- 
ive at a much lower temperature. Oxygen, at ordinary temper- 
atures, is a powerful antiseptic mid disinfectant j inferential!;-, 
hot oxygen would be tenfold more so. This being theoretically 
and practically true, hot oxygen must eventually supersede hot 
as a treatment for phthisis. 

The required apparatus is neither extensive nor complicated. 

As yet no apparatus adapted to the administration of hot 
oxygen, or other factitious air, has been devised; but experi- 
ments, which will doubtless supply this "ant, as it naturally 
arises, are now in progress. 

(<7) AppliattioiiR In Surgery. — There is unquestionably a 
considerable- field lor the utilization of the gases in surgery. 
Tlii-- will he apparent from even a very cursory study of the 
experiments of our author, made in connection with his exten- 
sive surgical practice. 

Of the various gases used, oxygen overshadows all the 
others as regards its applicability and importance. 

As suggested by Ducroy, no surgeon should venture to 
perlbrm a severe or capital operation, involving the use of 
anesthetics, without having at command a quick-working and 
reliable oxygen generator, or a cylinder of the compressed gas, 
ready for instant use. This precaution would effectually fortify 
him against possible danger from ether or chloroform narcosis, 
thus reducing the fatality from this source to a minimum ; hut, 
what is equally desirable, it would ward off the unpleasant and 
sometimes quite serious after-effects of anaesthesia. There is 
no good reason why the most profound anaesthesia should not 
be rendered as safe and insignificant, as regards danger to lile 
and depressing reaction, as the giving of an ordinary dose of 
bromide or chloral. 

In addition to this essentially prophylactic use in surgery, 
oxygen may he made an important adjunct*, as a preparatory 
treatment before severe operations, especially in cases of ovari- 
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Otomy, laparotomy, and lithotomy. By a few weeks of it,~ intcl- 
exhibition, in connection with other rationally indicated 
tonic measures, many of these caeca may be rendered sale and 
justifiable, which, without such preparatory invigoration, would 
surely prove fatal. Every surgeon meets w ith scores of cases is 
which be hesitates to operate, on account of the debilitated con- 
dition and unhygienic surroundings of his subject \ i ■ 
of these unpromising cases, in which operation is decidedly de- 
manded, yet "ill seriously jeopardize the lives of the subjects 
through the unavoidable shock and exhaustion which operations 
always involve, by a timely appal to this, invigorating 
ma] be put in a condition which will render the ordeal coi 
tivrlv. if not absolutely, wife, and therefore both justifiable and 

desirable. Certainly, a more intimate knowledge and moi 
eta] use of the gas among operating surgeons would prove ■ 
boon to the practice. Dr. M&rcy, of Boston, eminent u 
aeon and gynaecologist, lias for some time past used a spray of 
warm oxygen, in bis laparotomy and ovariotomy cases, to the 
exclusion of all other antiseptic procedures, and reports the most 
gratifying and satisfactory results. Tins is a decided advance in 
antiseptic surgery, and when these facts shall have been mom 
widely disseminated it will be strange indeed if oxygen, both as 
a prior constitutional treatment and a reliable safeguard in CAM 
Of Kinesthesia, and as a restorative alter severe opera:: 
well as an antiseptic spray during operations, is not letter appre- 
ciated anil much more extensively used in all our large city hos- 
pitals, where facilities for its prompt preparation and exhibition 
arc so comparatively abundant and so available. 

Carbonic acid, nitrogen, and hydrogen each has its province 
in Burgicol practice. — limited, perhaps, but undeveloped, and 

I hence yet indefinable. Each can be made available, to some 
extent, as adjuncts to other treatment, as modifiers of the influ- 
ence of oxygen, and as aasuagen of pain. 
Nitrogen monoxide has a still wider field. In dental sur- 
gery it has already superseded alt other anaesthetics, and its appli- 
cations in other departments of surgical procedure are gradually 
becoming better appreciated. 
(■ ) An an Aid to Athletic Culture. — When Lavoisier demon- 
strated that oxygen was a muscle-hardener, and that it so 
" toughened" the ffrsh of the animals experimented on that, on 
account of this toughness, they became unfit for food, he gave 
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1 key-note to a world of practical application. It seems there 
ere no ears at hand acute enough to catch its full meaning, 
herefore 110 practical application worthy of the name has erer 
«n made. The inferences were plain and unmistakable ; but 
■veu yet no scientific authority has had the astuteness, or the 
merity, or perhaps the enterprise, to announce these inferences 
i the face of this intensely commercial age. 

But the culture of athletics is being revived. Base-ball, the 
regatta, the ring, and the turf are every season commanding more 
and more attention. But the professional acrobats, athletes, and 
pugilists have practically and unaccountably overlooked, or hut 
half availed themselves of their principal ally. Muscle-culture by 
the ordinary means of exercise, friction, kneading, beating, mass- 
age, and bathing — all chiefly valuable in proportion as they con- 
tribute toward increased oxygenation — has been pursued with a 
zeal that has enabled it to take rank as a semi-science. So, too, 
the dietary of men and animals in training for severe physical 
tests has been made a very thorough study. Every pugilist, 
pedestrian, cyclist, oarsman, wrestler, basr-lmllist. and acrobat 
lias Ins professional trniiicr, who luoks after and dictates for him, 
even to the most unimportant minutiae of his daily physical 
Dabits and bodily hygiene — his food and drink, exercise and 
sleep; his rubbing, beating, and bathing; yet none of them have 
half appreciated, or in any practical degree utilized this genuine 
and incomparable source of vital culture. It is so rational and 
so directly in harmony with Nature's own methods that it is 
I'm irly sclt-suggesting. It is more than surprising that, through 
suggestions from the medical profession, it lias not been honed 
to the fullest practical account by sporting devotees everywhere. 
The teachings of physiology leave no doubt on this point 
The aid is available. Given any two athletes, physical contest- 
ants in the ring, or horses on the track, equal as to physical 
development and alike as to all conditions and stirroun'dings, 
except that one of each pitted pair shall have been thoroughly 
and scientifically pre-fortiticd by the muscle-hardening and l itiil- 
toning influences of oxygen, while the other lacks only this, the 
one thus prepared — case-hardened, as it wen — is as sure to out- 
wind his opponent and win the contest before them, whether it 
1 wrestling, rowing, running, batting, or boxing, as the mor- 
ow's sun to shine. 

This is no chimera since the practical test is easily applied. 
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(/) Vwrying Gotutitima <>/ Oxygen, — The varying con- 
dttiona of oxygen and the effect of these conditionB on its ralue 
and results, used as a therapeutic means, is a theme worthy of 
earefh] rttidy. 

Faraday gives us a table showing the magnetic and dia- 
mngiietic intensity of thi' carious gases. According to the 

oxygen is the must magnetic of all the gases, as is iron of 
The figures, as he gives them, are as follow: — 

Oxygen, iu HUgnctic intensity, rnngra from 17.5 down xo . 3.4 

Aiiiii><|i1n-iii' iiiv, iiiii^in-ii.' itiLenniry 3.4 

OK'fiititl gas. '■ " OS 

Nitrogen. " " 03 

flydrogtn Im* • diuragnstlc tntetuhy of .... 0.1 

Ammonia [NH,] " " " . ■ . n 

Cyanogen [NC,j " "".... O.O 






It will be seen that oxygen has a wider range of variation 
than any of the other gases cited. 

In none of the experiments thus far described has there 
been the slightest allusion to this condition. Theonlj suggestion 
bearing upon it, in any way referred to, is the degree of con- 
densation or compression to which the gas used has Ifeeu sulv- 
jeeted. 

Thus, quiescent or atmospheric oxygen is oxygen at its 
minimum or initial tension or pressure, viz., that of one atmos- 
phere. If the pressure be inrreased to two or four atmo 
its physical tension is certainly multiplied by two or four. 
ease may be. But it does not follow that its magnetic ten-inn 
dm been multiplied in the same proportion. 

From Richardson's experiments, elsewhere cited, it is evi- 
dent that quiescent or normal oxygen maj exist in various de- 
grees of activity, or may be said to have widely varying degrees 
of vital worth. He proved that pure oxygen inhaled by an 
animal is only about 25 per cent, of it absorbed. Hence. 75 
per cent, of it is exhaled, not in a pure state, but contaminated 
with carbonic acid, ammonia, traces of some other h\droe»r- 
bonaceous and nitrogenous compounds, and also by possible 
ptomaines, the chemical nature of which i- not yet well under- 
stood. Collecting this exhaled oxygen and carefully purifying 
it from all the animal emanations imparted to it in the ; 



GENERAL SUGGESTIONS. Wl 

f respiration, so that by every eheiilica] and physical test il is 
bsolutaly pore oxygen, it nevertheless faih to gttpport U/> in 
warm-blooded animate. They die m it, as if suffocated in 
ipdrogen, or other non-reapirable gm. It is evident that it 
has lost some essential property. What can this property 
be, if not either magnetic intensity or osone? And if it be 
magnetic tension, do other influences than animal respiration 
interfere with or modify it? No doubt they do. In view 
of these Bubtte and unexplained conditions, experiments with 
stale or compressed oxygen may be never so ingenious and 
curious, they are not, therefore, scientifically conclusive. As a 
mle, they are no more nearly related to science than are cari- 
catures to art. They are interesting and ingenious, to some ex- 
tent, but they prove absolutely nothing of value. Alter an 
animal has exhaled into a closed receiver of oxygen for a cer- 
tain time, what is the magnetic tension of the contained mixture 
of ammonia, carbonic acid, expired oxygen, ptomaines, etc. I 
Nobody knows; nobody has even inquired. The animal has 
convulsions, or dies, as the case may be. W hat is it that proves 
fiittiU Is it the presence of animal emanations, of deadly pto- 
maines or leucomaines \ Or, in view of the foregoing, are we not 
led to infer that it is partly the absence of that essential condi- 
tion of oxygen which, perhaps, gives it all its vitality — its mag- 
netic or combining force 1 These are questions yet to be solved, 
possibly, by some professional Morse or Edison, who will, per- 
haps, one day give us an agro-magnetometer, and who will be 
able to tell us how to compute the real or vital value of a given 
sample of oxygen or other gas, just as they now estimate the 
quantity, quality, and resistance of electrical currents, in volts, 
ohms, and amperes. AVIio can assure us that oxygen eom- 
pressed to one hundred and fifty atmospheres, or even to fifty, 
in a steel or iron cylinder, is not thereby disturbed as to its 
magnetic condition, so that it is thenceforth too low down in 
the scale of magnetic tension to afford anything like its normal 
vital value, or to result in other than negative and unsatis- 
factory tests 1 And who shall tell us how to restore this 
emasculated gas to its pristine virility? 

Evidently the profession is yet merely coquetting with a 
vast subject; barely conning the alphabet of the intricate scien- 
tific principles involved in the study of widely distributed, 
incessantly active, and all-powerful elements. 
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Therefore, let us not be content with what has been done, 
but continue to press investigation until this fruitful field shall 
be made to yield its fullest possible fruition. 
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Warm-blooded animals exhale nitrogen, 15 

Warmth of mouth, chest, skin, etc.Trom in- 
haling oxygen, 83 
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tital s^r]i|. L iur.,n.,: -hlli i.laribuL.L.Ijh.jl processes thai 
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standard prescriptions ha*e hern Klaeiad fi the * 

eiil.cr j li.vt, with modifications to suit particular c; 
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uudenl with the 
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i . .).■■ HlfcjKH in(L:a1cd In |H 
liltc u i.nlnl w..-11 bt enwqod laid il.e compaat. 

and 'fJ HavsaidPt fofm. The paper, press-work, 
and binding are excellent, and the typography 
(Ii.ok primer and t.if. dcrl i\ hijhlj t.. he Luni 
mended, as opposed to The nonpareil end agate 
anally used in compel*)-. ■■( ihi» son, and which 
arc dcstn»ctl»eio vision and leniper alike.-— Si. 
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"--in. M.-.liia.l 
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Bl B .BiR,prt-.:r,„Mr 1 n.riti.,c..-.r.dl!en,elr.,. >y»- 

„.der i.. . rile good and accur.iie prescription* — 

MatftW ■ ft s» ■/&•* RtfTirr. 

■■ I'he author desiem thin work to he toed by 

■ ■ 
Young gradual..-. ...,.]. ... rati, ci|«rl«iccd nraoaV. 

•loners, will iin.1.'. ..,■..■.. ....,., r. . ,■.:■.- .■ ■ 

—/'»<■!>■ ,«W, J«.rm*l- 

than can he verified luriher ..n. bin il 

. in m.ifce ..n I hi'. rohltH i' thai il 
doe* not claim enough. Il I* a very useful ready 
relerci.r.e i.-.-.k !"•■! L.....H.I ■iui- .'.- «el! .is MLi- 

Jc,..,- -j,w»-.« . :,::/„■„,., rr*.-ti<i**,T. 
■■ The book ir. one of the rery best ofiu cla«." 
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for which it is imended."— B*Jfa!i M/,ti. ... '\ -J 



:i knowledge »( ererythlna tl 
, i.-,.:,:il (!,„ .... taad) ■• ■ 

..-. p.antin 



One 12mo volume of 370 pages. Handsome// Bound in Dark Blue Cloth. 
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Bashore's*ImproYedtClinicaJ$Chart 



'or the Separate Plotting of Temperature, Pulse, and Respiration, Designed 

for the Convenient, Accurate, and Permanent Daily Recording 

of Cases in Hospital and Private Practice, 

by HARVEY B. BASHORE, M.D. 



iO dio-rts. In. Tablet Pona. 



Size, 8x 13 India*. 



The tboie dtjgrnm It a 



olivciiloolly arranged 
mplefa record >■( hi* cur* a* v 



I rewinlilit "CIlMOl HIllKlll 



■ of which cm hardly be avtnMtain.cd. 
(F. A. DAVIS. Medical Pubiithtr. Philadelphia. Pa.. U.S.fc. 




THE CLINICAL CHART IN PRACTICE. 



The httloir'ni'i a&trtct fr'im ■ 

t practice well illustrates 
a chart; — 



it itffii/r hi/ .1 fihysician in "<■>>'■<■ 
ill. rut '■•■■•ihj and value of men 



"A Bomewtiat general Inquiry Among phyei«iane in private pi 
tiee bos developed the existence of tile fact of a lamentable India] 
sitiou to aaa the thamuunetiie sheet M tike bedside of tee pHvi 
patient. The very considerable advantages of i eanful recording 
the temperature and other important manifestations of dii 
seem sufficient t-> bring about a different condition of things lIj 
that stated. To tin' physician In hospital practice, the temp e ra* hi 
pulse, and respiratory records an regarded as indispensable, in >t alow 
to ii eareful recording of the course Mid Baton of the disease, bat 
well to the intelligent treatment of the same. Why should they ni 
In/ appreciated to nearly an equal degree in private practic 
is, admittedly, a difference between private and hospital practice 
the necessity for bo faithful a recording of all the symptoms in tlie 
former as in the latter. Yet in actual experience the divergence is made 
too great, and the rich field of observation at the bedside of the home 
is permitted to go to waste. Observation will quickly nnfold the foci 
that onr medical Journals are too Bparae In papers that have attached 
to then any very trustworthy importance; and this is by reason of 

failure tn r nl day by 'lay t Lie phenomena of disease, and the almost 

universal reliance on general statement and nnsupporteil concilia 
Tliis is inapplicable to reports of eases occurring in hospitals. 
these institutions, eaeb bed has its clinical chart, on which, daily 
mora frequently , are recorded the course and treatment of the disease. 
A word picture is thus drawn whose service to the attending or con- 
sulting physician is incalculable. Thus it is, mainly, that ooncttl- 
slons drawn from hospital practice are more valuable and reliable 
than those drawn from the almost uniformly uu system at ic ami im- 
perfect study uf private cases. 

" Out of a large number of physicians to whom the writer put in- 
quiries, only two or three were found who at the bedside of » private 
patient made anything like unto a systematic recording of the I 
perature, pulse, respiration, defecation, urination, ami treatment 
disease. Obviously this rarity is coincident with an inability to de- 
finitely define the course of the disease to consultant, in periodical, o 
in clinical society. Memory With the best is untrustworthy, and it 
proves surprisingly fickle as we pass from patient to patient, from wane 
to scene, with the nttending tendencies to distract the attention ; 
interfere with the exercise of recollection. 

"The physician has merely to give the clinie.il chart, in some on* 
of its many and useful forma, a trial, and its advantages will loom 
up so forcibly before his view that he will wim&VE e& \.\\s " 
blindness." 

(F. A. DUVIS, Medical Publisher, Philadelphia. Pa- U.S.*. ) 



01 

! 



NEW KDITION. 



essons in Gynecology. 



WITH 112 ILLUSTRATIONS. THIRD EDITION, Thoroughly Revised and Greatly Enlarged 
ONE VOLUME, LARGE OCTAVO. 578 PAGES. 

Thin exceedingly valuable work, from one of the most eminent 8|>ecialiai5 
and tc;n'liei'3 in gynecology in the United States, is now offered In 1 1 ■ 

" i a much more complete condition than either of the previou - i 
It embraces all the more important diseases and the principal operations in the 
field of gynecology, and brings to bear upon them all the extensive practical 
experience and wide rending of the author. 

It is an iiiiiin|ieii?aij!e guide to every practitioner who has to do with the 
a peculiar to n 




THE NATURAL POSITION OF THE WOMB. 

in the position and in the axis of the womb, are downward, 
or forward, or backward, or to one side. To these I shall 
now direct your attention. 







RETROl'ERS/ON AND RETROFLEXION OF THE WOMB. 

By a retroversion of the womb, we understand a backward 
tilting of the fundus towards the sacrum, and an advance of 
the cervix towards the ptibes — that is to say, it is a posterior 
inclination of the body of the womb without any bend in its 
axis. By a retroflexion of the womb is meant a backward 
bending of the womb upon itself, the fundus upon the cervix 
posteriorly. 

These displacements are generally due to the increased 
weight and size of the womb, which its ligaments and other 
supports caunot sustain, and to a loss of tonicity in the uterine 
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The Physician Himself 



HIS REPUTATION AND SUCCESS. 



D. W. CATHELL, M.D., 



Being the NINTH EDITION (Enlarged and Thoroughly Revised of the -PHYSICIAN 

HIMSELF. AND WHAT HE SHOULD ADD TO HIS SCIENTIFIC ACQUIREMENTS 

IN ORDER TO SECURE SUCCESS:' 

In One Handsome Octavo Volame of 2S8 Sagei, Bound :n Extra ClotL 
:. I'.,.),, .i.i. in I'liitru B lm tm ■>!<■ c*i.».l». »-.oo „n; in Om) BrlMia. So- •■■<■ 

Tin- remarkable book has pasted thsougu elghl (8) editions in Irts 
than live years, has met villi the unanimous and hearty approval of the 
Profession, and is practically indispensable 1.. i'lvrv ynmi^ graduate 
who aims at success in his thosen |>i'iilessinii. It lias ju*t undergone a 
thorough revision by the author, who has added much new natter cover- 
ing many points ami elucidating many excellent ideas not included Iu 
former editions. This unique book, the only complete one of the (and 
ever whtl-n, will [uove of iiicstiiiinbh' ]i1i:i-iiiv iinil vulue to the practi- 
tioner of many years' standing, aw well as to the young physician who 
needs just such a work to point tin* way to suooeM. 

We give below a fcwoftlie many unsolicited letters received bj 
the author, and extrncis from review* In the Medical Journals of the 
former editions i 
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E.M.I* l.l IP.- .'■...-, r-rl' 

y„,-„ N„t*. lij.L. CHUatt, III. 
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WITB A TRANSLATION FROM THE i.KI:m.i\ 

By Mr. S. KAUFFMANN, 

OF "DIB Kl.TMATE DBFl ERUK " WRITTEN liV UU. A. 



OETKOT, 0« ST. I'KTERsBl nil, BUB8U 

AND south AMEBIf'A AVD THE IfiLAI 

'■ 1..1.VS i"M , Iiilni n TliEBET". 



RELATE TO NOHTU 



IN ONE OCTAVO VOLUME. 

HANDSOMELY BOUND IN CLOTH. 

NEARLY THREE HUNDRED 1'AGES, 
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Price, Postpaid, in United States and Canada, $2.00 net; 
in Great Britain, 8s. 6d. 



'ilia is a .mui/ie :uxl Taluatlle «,,rk. and useful to piiyaiciapa in all 
of t In? country. It is just such it volume :i> tin- Mi-ilk-nl l*n. !'.•>. 

•ion liare stood in need of tor many years. We mention ■ few of the 

merits it possesses: 

First. — List of sill the Health Reaotta of the country arranged 

rdfng t» their climate. 

Sertintl. — -Contains, just the information needed by tourists, invalids, 
null thus.' who visit summer »r winter resorts. 

77k>i/.— The latest tiinl l>est large railroad map fi» reierenoe. 

Fourth. — It Indicates the climate each one sin mid select for health: 

Fifth. — The author has traveled extensively, anil most of his sng- 
jreetfonfl are practical in reference to localities. 



" 



(F. A. DAVIS, medical Publisher. Philadelphia. Pa., U.S.A. ) 



-DISEASES 

Heart and Circulation 

IN INFANCY AM) ADOLESCENCE. 



JOHN M. KEATING, M.D., 

it fhthitriphli Ho^iu]. and Laaumi »<i Risen™, ol Wsma tad UiilJrer 
■ .M,i,.:i,i II i.il.il; Physletnu la St. Jowph'i Hospital; Fellow uf the 
- -.II^..- Ol Physician. »r Philadelphia, elc, 
— AND— 

WILLIAM A. EDWARDS, M.D., 



1LLDSTRATED BY PHOTOGRAPHS AND WOOD EHGRAYIHGS. 

About 225 Pages 



'lln !'■ are many excellent test-books on children*!* di ■ 
they have I'niit'd to give :i artiBft^iAij account of.*h« jiaoagea of the 
Ueart; and, indeed, as Ear as known, tlii- wort of Keating and Edwards' 
now presented ii> me 1 rfofefctiori '■* tin 1 miiy syt.iu.'iiic attempt that baa 
in -I'll made to collect in booh form the abundant material whir!, 
tered throughout medical literature in the form of journal article*. H mien! 
lectures, lueses, mid report* of societies. 

The authors linve endeavored, in their dUUcitH task 
these valuable materials and place theft within easy reach of those who 
are interested in litis important subject. That they have succeeded will. 
we believe, lie conceded by all who obtain and make use of their w*j 
viiliutl'lc eon tri tuition to this hithi-rto neglected Held of nu'diual literal ore, 

An appendix, entitled " Clinical Studies on the Puln ha OhOd 
hood," follows the index in the book, and will, we are Bare, h. I 
much real value to every practitioner of medicine. The work la made 
available for ready reference by a well -arranged index. We apjiend (be 
table Of contents showing the scope 'if the book : — 
CONTENTS. 



.»rr.x VII.— Genei 



. ■■< Ik* Hean< 

Cyano.li.. , S I 

kai-t*« II — A.uicaml Dmeic bdwardllh 

- -UICCTWIVI l-.inl'„:ir,li.;. ,~ 

H.M.-11I \ . la-cllti. -X 

unu IV.— The TrMtmeol <.f E»*>- and 
Ptrl- caiJlll»— PAUtenleii. Pericardii— 
HydrapcrlcanJlam— Harmupirlcardiimi— 

!■!.■.. un.., pen iarri turn •--. 

urn V - M-.. ..-..1.1.1.*- riuwri, Ne» 
i ii-.ilv-. tad PtnaliM i" 1 

Mllral, 
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Reviews of Keating and Edwards' " Disease of Heart," etc. 



It*. KwtiBg and Edwards have pw- 
■ work ttjiit will give material aid to 
every doctor in his practice tuning children. 
The ft vli! hi' the book is p»j 
log, the diagnostic point* Mt -.-.\i ■! i.-Lt nrj.J 
SUA, ami the therapeutical rMottroet in- 
clude, ill" novelties of medicine as well »» 

■ l'i Hid tried ngexrfB. "—1'ill'h'i vqh Mid. 



"A very attractive mid valuable work 

llil.- }.•'■■[} IIIVUH li) till- TLJ •-■ Tl . Lll |il '. 

\)r*. Kent in i; ;t iid lvhvitr'K m their Ileal ite 
■ >n [In. ih.-eiuea of Hi" teen and circulation 
in infancy >ui) adolescence, ■ml they de- 
serve the greated ■ ■ r . -* I l t fur the admirable 
iiiiinn.'r in which [|n-y luivi; collected, re- 
viewed. mid made DM of Use immMM 
amount of material on this important «ub- 
ject. The Imok- <»nla insiihoiu tw" I - ■ j 2 1 ■ I r- ■ - ■ I 
[■ages, which are divided into fen chapters. 
■•I by wood-cuts, some valuable, 
tables, aud, in the cliaj.t--r on valvular dli- 
bub, by excellent photograph- of mitral 
■tenoail .iiJimiul n-nur^itatinTt ' 'ii'-i'ilb.' 
tables, which illustrates the din-.. 
the circumference of the aoria at its origin 
according to age and sex, and the relatione 
of rlii- .juaniity to the length of the heart. 

ip i-s] ■•■..■in llv Intonating, for it MoueHriM 

fin r.ivi nil!'' |.r"L , .:i-.-.- i'l ■ irdiii' dl.-eai-i - 

in the young in comparison will the tdull 

heart, and explains anatomically [Ik- In- 
herent power to overcome morbid changes 
which we so often nie"l wiih clinical! v in 
early Ure.—Arrliim n( /Win frier 

"" plan of the work is the correct 
:■■ supplementing of the observa- 



tiuna of the better class of p 

tbe experience of those who have givi 

the sut.|.-.-t lyttHMtic attention."— Jfedicai 

"It is not a mere compilation, but a 
treatise, and beara evidence of 
cuii-ultTiibla Ubur and observation 00 11. < 
purl of the author*. TWO fine photographs 
.it .li".. (nil.- exhibit mitral stenosis and 
mitral regurgitation ; there aii 
n si rn I ■■■!■ of WooOMtots. 1 ' — ClfWiand Medi- 
ral QattUi. 

'As the works upon diseases of cbil- 

■I !■ 11 nci htii 1i1.11i11.111 10 diseases 

of the heart. this work of Dm. Keating and 

i-.'.i-,.. . !■■!-■ will ropply 11 went 

tliiit there wfll be no phynieiaa, who take* 

an interest in the affections of voung folks, 

whi will n.it wish to eowilt 11" The 
mitbnis have had very large experience 
ami very extendi!'! observation! in dlMMM 
of children, mid .-.j:i--'-.| in-nrl v have In in 
able lu enrich th" vi'ilumv with much valu- 
able information that will grtatlv assist 
the medical practitioner in many 
and difficult cases m diagnosis, prognosis. 

Kid ti".l(lllf'lll —I ',,;,;, ,n,lli M'll. iVfll'l. 

■■This work lakes up in id able and 
scientific manner diseases of the heart in 
children. Tin* 1- .1 part of Ijht field of 

medical science which has not bet 
vsled to the extent that the imparl 

liie -uhje. 1 dr- n«. Moil oflll I 

d i-;iji|ii.iiTiliil ill tie- small amount of infor- 

.: ..,1.. ..1. u i„ k„ ... • - 
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Record of Medical Examinations 



FOR LIFE INSURANCE. 

Designed by JOHN M. KEATING, TXl.TD. 



In examinini; for Life Insurance que..[|,.ni an- easily overlooked and Ihl HaWNII to 
[h.ni omittiMJ ; itud m tin mi- qnMtiolU aro indispensable, tiiey niuct be answered before the 
case can be acted upon, and the examiner is often put to much mron veniuiM 

' i- ii formation. 

The need has long been felt among examinere for a reference liook in which . uld 
e noted the principal points of an examination, and thereby obviate the necessity of a 
pud vip it to the applicant when further infoiuiiiiioii in reonired. 

After ■ direful >iiidy of all the forms of examination bhinhi now used by Insurance/ 
- ~ames. Dr. J M Keating has compiled such a record book which we are sure will fill 
jng.felt want 
This record book is mull, neat, and complete, and embraces all rhe principal points 

it an required by the different eompsnii - 1 1 1- mad* in two iU«, trut.1 No. 1, cover 

■ ' .ndred (I<kj| ex ami nations, and No. 2. coverinu iw. l,undr.«! \ J.-n .:■ 



book 



7. !] , 



;ntly carried in the 



NET PRICICB, POSTPAI», 
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PERPETUAL CLINICAL IXDE? 



MATERIA MEDICA, CHEMISTRY, AND PHARMACY CHARTS. 
By A. H. KELLER, Ph.G.. M.D. 



' [1) tin. -r>r|.e(..,il c (-ill In, If,.'' „„ i.h.lmii: »>luin(i, II. n I 

•!>><■ in nlrn fliith ; ,'! n (hurl ..[ ■■ Mul.-i i;i 1 i. ... " UHI in.li. 



Con.l.linu 

#£T /WW ffl/T 7"«f COMPLETE WORK. ' 'sTob"" ^""s^SO r "' >l 
Bead the Following Description and Explanation of the Work : 

necessary (n siaie iJi.ii <lm Aiiilmi'i ni.-iii} vtnV . ^..:rn-nee ..- .1 |-I.y-iu...ii ami I'hirmari.,. 
ro pro-Iinx. in icn-c Iji.i^i i:i^t. a volume ,,r f.mi* iljiii 11111.1 i-e ..I iMesniiij.l.ie lalue 10 I he buay i 



The lyMeni will proic (1. lie of treai value hi ihii, 1 h.ir >i> li 
1 . 1.1 I .1- Jii.iv l.c k ..lhere<! IV. ill new bi.nki, j.mnuK. t 



I. that Ihe'ltil lh«llght ..I lilt one -ill readily ,.-..., ,..i-: :..■ |i: ,„,,.., I |.i,,pertles jiid met, u 
well « ill ..r.tin 

The .'.MAIIIilA MHIJIl'.l " CIIAKT, in the f.r.r place, aids .it 1 cl.nce . ul. Botanical « 

U-S. I' Nellie; -[. IheOriiim.n Virnc; .■(. N. , uiv.d ( relet; ,1],. Where In. line , ill,. r 

sririHnt: f.th. Part Vwd— herb., leave*, (lower-, r >, lmrk>, «.. ; 71 li, M eel 1,. .11.1 1 I'mpcri I. ■ 

sidered. Bih, The lh'*e— medium and large. 

On [hi* Chan I here Arc 475 fiiM name-. : Sect V <■- nuiiibcrott f"'in 1 In &j, cv>i .cc 1 '-or en- "it 

■* 11I1 il.e .apii.il I tiler, i.iuf bavin,; n- ..,.11 :iiinii"-i- mi I1..1I1 lehh.,:i,' mil ri^lii hmi'-l ..olunin*. to rire»enr 
mi.mle* hi lining out, all in .pule Ijrjge rync In the centre 01 ihe l.'li.irr. ... .:u|iyic>g about 6 rbchc* In 



Then by reference 10 , A in fir-i column, you There rind .he Honmcal <■< L". S P. Name On Ihn Chan 11 



it, .i umivriiv (ii nil ■■■;■'- ■.:■■:■■■' ■■ r ... 

;l the Urtfla. This, it a brief ><* accuraie descric,iion 



d following (be imme, rhe Chemial Formula, Ihe Molecular W.lih.. and 
._. M /uciiraiedeKripC— -* 

itul l.n*-..- it,i. Si-ecili, ' ;ravLEy : 1 

■ W:.l,:r. ,U ..h.il. .,.,1 l.lv.eime. .,,wl I, 

AH.al.iid- .mil C.nn etur;iti..n- .11. .- r:. ! 

I'.'lieriiu, Minute DoKarol Larue lime 



A. 


«■»«•« P«c.r«-T.« 5 . . Mr.™ Doa». 




(at Acofll 


ne. Narcuricand Ap.yrer.Ec. ' 1-500 gr. ' 


.-■« f- 


Followini 1 1,1 


Preparation* of the FhajlHcouGaia, .ash labtdatid. tor eiample ; 
■UNi fuRAL 




TuiCTVKA. 


D.uo. . Annum. | Alcohol. 


' 


tmi 




. 




They are all trW j 1.1. rv dialed, -lih a ready rWerence head-nole. 

Neil, Therm uincler-, Mel',. I.il.', ..I W./iuhn, llel|- f ihe Mudy of ClwmWry, Ki.rtiT.le. in »'f>rt- 

inn Arointc Molecular formula: Ne.t, Kxi-lai.aii.jn .1 Term. l>e,i .n (",., ,. ,.( Sol,. I, ■ 

Mihl Importajrt Elemcnli Sow in Ufcc. arwl Ifeliiiiri'in- ot Tern>* r'rcqueiuly l\cd In i_l. 
Pharmacy. 

The "PK.Iii'KTi A 1 n.lvtiAI. UUIEX" i. a book 6 by incho. and one -Imtl 
1 1 ■ arrlarM 1 r, pafi 1, ■:,. ■■!■■■ 1 .■- full — 1 •,[■[, -h- i-hc. i.i„ni. ■ : 

Ihn Irale. 10 Uheuntiy Lhan occv.im 1*0 fuyie. . EiplanUinu, ftbbrwl ,[,j... ok., 'iny |.«e-. -n(, 

■■■■■■ 

for each dneaw. Tt.c iiiiinl^rt r.rlei (u Tlie t ■.■!,,..,! It- ii^^.I .11 The iJi«j»o by Ihe ni.^i ,:elcl,Taie<1 phy>tcjaro 

nl iIm; at.WevlalloM m (he nianaer in which (he)' are iue& E.i»hr |u«ea, numbered anJ 

„| W , ,|,. C| , , . I ,..,,,. .. 

K'merflea nitscJcd (or. BCCUpy iwiiity ill pages t'vt Abbrevl Hell p UmI| |4We> 

, 1 . . . ■ ■. ■; ■ n ■ ,.■.. ■ 1 1 ■■...■■■■■■, ■ ■■,... i-' .1' r-.li- 1 

' ted nafea, for imtli>( any 1,1- Altatoi,!. >,.,) 1 ".in.:. 1,11. 111.1111 I hen The ,'hcirii.nv India, 
number a. on Chart, with Name, IV»ei. iipMlfiC C*Tiiy, Si* W AlUlokl in Che .ami 



■oranda plate I. for Phy>icianV or Phannci-t- toference e- ind wlrl, The addlrl.i 






I In wi.h.e» 10 Iteep 






■'■;■': 

■"""'■"■■"-"■■-'■■' h) i.'l. ll.llVlh.-.V MCI 



. imISi 



,r .:. .1 \ . , , . ■ . . ■ ■ ■ !..-.■ 'I V. ,, r. . ,n.- 11- 

ar,.- 111 Linuin and Jirteand loluhiNly, and III a momeni an miellljeni |.ioeil|iii.u ui. hi 

r. *. DAVIS, Medical PublrihBr, Philadelp/i-o. Pa.. U.S.A.J 
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CTICAL SURGE! 

By J. EWING 1I1AKS, M.» M 

isalSiirie.y»nrHVinmu1ralorof Surgery injcltcnon Medical Colli 



With 490 illustrations. Second edition, revised and enlarged. 794 pp. i2mo. 



Price, in United States and Canada i Cloth, S3.00. Discount, 20 per cent, mating it 
$2.40; postage, 20 cents extra, in Great Britain. 13 shillings. 



MEARS' PRACTICAL SURGERY 

includes chapters on Suruicaj, Dressings, Basdauini;. Fhai-jh rus. DlBLO- 

CATION3, Ln I ATI UK M AllTKHlKs. A IMPUTATIONS, EXCISIONS Of BONM ami 

Joints. This work gives a complete account of the methods of antiseptic 
surgery. Tin.' dilferent agents used in antiseptic dressing, their methods 
of preparation, and I heir application in the treatment of wounds are fully 
described. With this work as a guide it is possible for every surgeon to 
practice antiseptic surgery. The great advance* nude in tlie science and 
art of surgery are largely due to the introduction of antiseptic methods 
of wound treatment, and it is incumbent upon every progressive surgeon 
to employ tbem. 

An examination of this work will show that it is thoroughly syste- 
matic in its plan, so that it is not only useful to the practitioner, who 
may lie called upon to perform operations, but of great value to the 
student in his work in the Wtrgigak rnr,m, where he is required to apply 
bandages and fracture dressings, mid to perforin O(>erations upon the 
cadaver. The experience of the author, derived from many year*' aervioa 
:>s a teacher (private and public) and practitioner, has enabled him to 
present the topics discussed in such a manner as to fully meet the needs 
of both practitioners and students. 



OPINIONS 



•' it ii full of common nenae, ami may 
be safely taken u a guide in the nUttH 
Of which it treats. It wi>uld be hard to 
t-iint nut all the excellence* of thin book. 
We can liemtily recommend ii tn ntndent* 
ami to practitioners of -nrx-ry ." — Amcri- 
<an Journal of the MrdiralScitiiea. 

" We do not know of any otber work 

which would 1>- of greater value to the 

■ ,-,„ ,1,-,-iion •■■■■.ill hia iMBNi in 

Mire oWartauvt." — Bi'fnli- Medical and 

Journal, 

"To can strongly recommend this 

■ ■ ii- gonna] practitioner, a* 

well u bo Am Rrrgeon, h one on which 

ih-v .nil ■l-i.f-ii'l for ii.'.'iirm-v of informs- 
ii,, n in. I (or aa exposition of the tdttuool 
knowledge nf the day in MUgioal m<-ili. 

■ and nimcil Re'-ord. 
•■ The work fa weaHeirt. The undent 

nr practitioner who follows il iatelligHltiy 
cannot ea-ily go atiray." — fatmal Amer- 
ican Medical Attotiane 

(F. A. DAVIS. Medical Publish, 



" A compendious, compli'tv. and onw 

venient ra ml of practical wartttrj." — 

JMtoal Hate*, /•■',. v^y,,.. 

" We cannot ipeak boo In. hi] 

volume inid-r levieiv. — f li„...'-. 

and Ni.,-','i-'>' J* itmtii 

" li would be difficult to find a work 
Irpiier ii, lap ted foi ready reference. " — 

'■ 



rewponfihle pari of suririry — i« ample, and 
«■- iii.l !.■■ main' IM i llu-t nil inns expUna- 
torv of ihe teit." — Aortf t'tirvLun Mtdi- 

-■■ J<m I 

■ We think to highly of th« book that 

it will be included niiiotis; llie lexi-le.ok? 

raeommtfided lofmr pupuV"— Fitor.C. B. 

Nani-hkiie. /'ItiMrtjihiii Pi.li/ctinic and 
adnata m Medicine. 
"It in one of the moat Valuable "f 

tli" worhi of us kind." — tftm Orteani 
iJ r ,lir,il ,„„/ S,,,-,,,,-,,! J,mr„al 



<er, Philadelphia. Pa.. U.&.fc. J 



An Important and Timely Work Just Published. 

jjlectricity in the Qiseases of ty[onwi, 

With Special Reference to tbe Application of Strong Currents. 

By G. BETTON MASSEY, M.IK, 

Payridan lotiM Virvous Department of Hnwinl ftMplttl; Ute Ekctro-ThoapaalM m the Phil. 
A»oel« Ion. of 1 he Philadelphia Newutugical Society, of l he Franklin InsliliKe. elc , ere. 



With Hew and Original Wood Engravings. Handsomely Bound in Cloth. Oyer 200 pages. 

ISmo. Price, in United States and Canada. St.50. net, postpaid. 

In Gnat Britain, 6». Bd. 

Tliis work is presented to the profession as the only systematic 
treatise yet issued on the electrical treatment of diseases of women, tad 
Lb designed to All the increasing demand for clear and practical instruc- 
tion in the handling and use of strong currents after the recent methods 
lii -i :n] vomited by Apostuli. Avoiding the prolix and obscure treat men! 
at electrotherapeutics common to the older writers, the work is oounhed 
in language adapted to beginners in electricity nud to praetltfc ■ ■ 
know nothing of title physical force, the student being at once taught 
llOW to seleet the proper apparatus, and, by a series of carefully 
experiments, is easily Inducted into an expert management of the appa- 
ratus, ai well us into an intelligent command of the remedy itself. By 
tins object-teaching method of mastering electricity, there is a li 
danger that important facts will be slighted and unimportant tbeorl 

elaborated:. The whole subject is treated from the present stand] I al 

electric Science with new and original illustrations, the thorougl 
of ti ithor and his wide clinical experience rendering him an author- 
ity upon electricity itself and its therapeutic applications. Tin 
tlM enhanced the practical value of the work by including the ,■ m.-i 
detail* of treatment and results in a number of cases taken from his 
private and hospital practice. 



COXSTTEOsTT'S. 



Chapter I., Introductory ; II., App 

the galvanic annul; III., Expenmem 



uired ia gynecological applications of 

iug till! pliVHi nl ijil.i III :■■■■ ■■: 

currents; IV., Action of concentrated galvanic currents on organift I 
ni< r mi- gajvaao-chsmical cauterisation j VI., Operative detail! of paUtc elect ro-panetur*. 
VII., The uuadic torrent in gynecology; VIII,, The frankluiic current in gynecology ," 
IX., Non-caustic vaginal, urethral, and rectal application*; X. QensnJ pAriaiUnaoua 
applications in die treatment of nervous women; XI., The electrical troaitnrnl a 
■anion of the uterus; XII , The electrical treatment of u tortus hemorrhage. \ : 
electrical treatment of chronic endometritis; XIV., The electrical treatment of »ubiovo- 
lulion, hyperplasias, and pelvic mdarations; XV., Tlie electrical treatment of palms 
pain XVI , The electrical treatment (if uterine displacement!; XVII., Th« electrical 
treatment of eitra-nlenne pregnancy ; XVIII., The electrical treatment of certain luiaeel 
. iitiom. 

A ftpioiH It'drr, including the definitions of terms used in the wnrk conclude* ihe 
hook 

(W ff. *■ DAVIS. Medical Publisher, Philadelphia, »a„ US,*.. J 



Reviews of Massey's Electricity in the Diseases of Women. 



jeen, and of which he is assured by scien. 
tilic study is correct. In his brief descrip- 
tion of the laws of electricity he has en- 
deavored lo present them in so concrete 
and practical a shape thai ihe conscientious 
Rodent '' insensibly made to comprehend 
current proportion*, as he would after pro. 
longed mathematical study. He aims to 
make the medical user of electricity as 
intelligently familiar with this physical 
force as is now required of so many prac- 
tical workers in its industrial applications. 
The author does not present electricity as 

Ihe treatment 61 uterine diseases, but rather 
as an agent of power und value in the treat- 
ment of ihese diseases. We are certain 
that this little wnrk will prove helpful to 
all physicians who desire to use electricity 
in the management of the diseases of 



-!■:.■ .|..„ 



, L. 



"The great difficulty in successfully 

ing electricity, and particularly the strong 

currents, after the method of Aposloli is 

expertness and skill and judgment 

in their application. While Ihese qualities 

cannot be acquired entirely from books, 

the careful description rjf the necessary 

procedures as minutely eiplained by Dr. 
Massey is an aid that cannot be dispensed 
with. It is believed, therefore, that this 
book will help populariic among general 
practitioners the intelligent applicatnui of 
electricity in gynecology." — The tfrdjeal 
A,,. 

"To say that the author is rather con- 
servative in his ideas of the curative powers 
of electricity is only another way of saying 
that he understands his subject thoroughly. 
The mild enthusiasm of our author is un- 
assailable, because it is founded on science 
and reared with experience."— The J/./A 
■ 

"This is Ihe first attempt at a com- 
plete treatise on the electrical treatment of 
the diseases of women by an American 
author. The author has gone over the 
ground very thoroughly, and his placed 
his readers in the possession of many im- 
portant facts. The electrical treatment of 
tibroid tumors and the various methods uf 
employing electricity in gynecological work 
are fully set forth. Ihe work is wel! writ, 
ten, exceedingly practical, and can be 
trusted. We commend it to the piofes- 

.-. ,:,,,„/ lt,;h,.:,t J„„, 



"The boolc is one which should 
possessed by every physician who treats 
diseases of women by electricity." — T'<' 
■' im) 

"The departments of elecirophy-ic-, 
pathology, and electrotherapeutics arc tho- 
roughly an J admirably considered, and by 
means of good wood-cuts the liegintier has 
before his eye the exact method of work 
required. Illustrative cases -h^w what 
actually can be done, and they are suffi- 
ciently varied to give a good idea uf just 
how valuable the intelligent use of electric. 
ity is in disorders of the female pelv^. 
The pages are written in a plca.sant man. 
tier, free from all the impeditnema which 
ordinarily pads the so-called liearises mi 

medic*! electricity."-— T&\ U i 

"The author of this tittle volume of 
210 pages ought to have added to its title 
■and a most happy dissertation u|«n the 
methods of using this medicinal agent' 
for in ihe first loo pages he has Kfltllwd 
10 describe the l*rk»i ''f tlMUiMian W n 
clear and hapriya manner as no author has 
ever succeeded in doing, and for this pan 
of the hook alone it is almost priceless to 

ihe beginner in the trettlmem with tltii 

agent. The remainder of the book, occu- 
pied with Ihe subject proper, of electricity 
1 in diseases of women, *hows on every page 
' that the author knows from piiaical expe- 
rience whereof he speaks. The little book 
is worthy the perusal of every one at all 
j interested in the subject of electricity in 
medicine'. "'—TV >■■• C/itw 



■•It 









technicui style that the general practitioner 
cannot undei.-tand it. The main pHqWM 
of this little book is lo show that the neces. 
sary -kill can Ik readily gamed by anyone, 
even the busy genera! practitioner. The 
work fulfills its objects *»tisfaci' 
■boolr) l>e iej.il by all whu desire to be 
informed in this new and promising field 
in ijyi'eculogical therapeutics ."_■■ 
I 

"The treatment ..f fibroid lurooi nf 
the uterus will, perhnpt, interest the pro. 
fession more generally than any other 
question. This -uhject has been accoidcd 
ample spice. The method of treatment 
in many cases has been recited in derail. 
the results in every iii-tanc- re; ■ 
beneficial, and in many curative ." — J',i,. lj,-,- 
J/oJtcoi Journal. 



(F. A. DAVIS. Medical Publisher, Philadelphia. Pa., USA. | 
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AN ENTIRELY NEW PHYSICIAN'S VISITING L 

THE 

JV\edical Bulletin Visiting List 
Physician's C all Record. 



Frequent Rewriting of Names Unnecessary. 
This Vrarnra List la arranged upon ■■> plan beat adapted to the most 
convenient use of all physicians, and embraces a new feature in recording 
daily VisitB not found ill any oilier list, consisting of ST1 B OR BAD 
in Tiin roRH oi mBKJiTe, n glance al which will tunica to show that as the 
Brat week's record of visits is completed the next week's record may be 

made by simply turning over the stub-leaf, witl I the necessity of re- 

wi-iiiui' i lie (indents' mi -j. This is dune until the month is completed, 

and i lie physician has kept his record just ^ complete in every detail or 
v 1-1 r. gharsi, qrsdit, etc.. as be could have done had he nsed any at the 
old-style visiting lists, and lias also saved bimseif three-fourths Of the 

li and labor formerly required! in transferring names every week. 

Tliere rue HO intricate ridings; everything is easily and quickly under- 
stood.; Dot the least amount of time can be lost in comprehending, the. 

plan, tor it is, acquired at n glance. 

The Three Different Styles Made. 
The „Y»>. 1 Style of this, List provides ample space for the daily 
record of seventy (70) different names each month for an en, 
(two I'ii 1 1 pages, thirty -five [35] names to a page, being allowed to ew b 
month), 80 that its size is siiflick'tit 1'mi' all .iidinarv practice ; but. for 
physicians who prefer a Inst that will accommodate a larger pi 
have made a JVo. 2 Style, which provides ample space for the dally 

record of ONE HUNDRED AND FIVE DIFFERENT NAMES [105) i:i'li month for 

an entire year (three full pages being allowed to each month}, and for 
physicians who may prefer n Pocket It con I Hook nf less thickness t.h.'Ui 
cither of these styles we have made a JV*0. .'* Style, in which " The 
Itlanks for the Recording of Visits In" have been made into removable 
Motions. These sections are very thin, and are made up so as to answer 
in full the demand of the largest practice, each section providing ample 
Bpaoe for I he DAILY RECORD or TWO HUNDRED AND TEN (210) DIFFERENT 

NAMBfl for one month; or one hundred and live (1()5) different names 
daily each month for two months; or seventy (TO) different names daily 
each month for three months ; or thirty-live (35) different names daily 
each month for sis months. Four sets of these sections go win. each 
copy of No. 3 Style. 

Special Features Not Found in Any Other List. 
In this No. 3 Style the printed matter, and such matter as the 
blank forms lint ADDRESSES of Patients, Obstetric Record, Vaccination 
Itecord, Cash Account, Births ami Deaths Records, etc., an 
permanently in the back of the book, thus reducing its thlcko 
addition of one of these removable sections does not increase the sise 
quite an eighth of an inch. This brings the book into such a small com- 
pass that no one can object to it on account of its thickness, as its bulk 



v Mt'CH i.Kxd ili mi that of Buy visiting list, bvit |iubl ishod, Kvery 
physician will tit cmce uurterSfnTrd that as soon ns n section is full it eau 
tM taken Out, filed away, and another inserted without the least Incon- 
venience or trouhle. 

This Visiting List contain* a Calendar fur tin* last six months of 
1888, ajl of 1S89 arid laUO ; Table of Sign* to he used in Keeping 
Accounts; Table of Fees; Dr. Ely'-* DbstBrraaJ Tul-le; 'IVibles I'm Cal- 
culating the Number of Doses in a given ht, etc., etc. ; for converting 
Apothecaries 7 Weight* mid Measures int<> lii'miimes ; Metrical Avoinht. 
pois and Apothecaries' Weights; Number of Drops in a Pluidrachiu ; 
Graduated Doses for Children; Graduated Table for Administering 
Laudanum : Periods of Eruption of the Teeth; The Average Frequency 
of the Pulse at Different Ajies in Health; Formula and Doses of hypo- 
dermic Medication; Use of the Hypodermic Syringe; Formal* »nd 
Doses of Medicine for Inhalation; Formula- for Suppositories for the 
licctnm ; The {Tee of ihc Thermometer in Disease; Poisons and their 
Antidotes; Treatment of Asphyxia; Anti-Emetic Remedies; Nasal 
Douches; Kve-Washes. 

It is evident to every one that this is., beyond ipiestinu, the best and 
most convenient time- and labor- saving Physicians 1 Record Book ever 
Published. Physicians of many yenrh' slatiding mid with large pmettces 

pronounce this the Heat Lid they have ever teen. It is hands ily 

bound in line, strong leather, with flap, including a pocket f<T loos,. 
memoranda, etc., and is furnished with a Dixon lewd-pencil of excellent 
ipuility mid finish. It is compact imd convenient for carrying in the 
pocket. Size, 4 x fi| inches. 



Most Convenient Time- and Labor- Saving List Issued. 



IK THREE HTvi.r-t. 



H4 =. 



-EXTRACTS FROM REVIEWS-- 

;e records only aweel 



Moil), ic will be f...ir,.: ,, v! . 

Bat** MtJual and Surfi'* 






undenluod ."— Ctnadiun Prtcittin 

■■ Of the many visiting U*l> before Ihe j 
siod, each has some ipccj.il feature to retoni 
IT. This lint It very ingeniously arranged, a 



day*, space being arranged f 
in.l credit summary and fur f.| 
The usual pages fur cash a. 



a monthly luxea. 




"This list is an entirely new departure, and 
an a plan thai rendeis pouting rapid and easy. It 
is just 'hat we have often wished far. and really 
fills A long-felt want ."— Tk< MtHal f'!/ 

•■ ti certainly mm HI the large" anouBI of 
practical knowledge (or ihe medical practitioner 
in Ihe smallest possible volume, besides cnaMlng 
Ihe poorest accountant 10 keep a correct ncord. 



DAVIS, Medical Publisher, Philadelphia. 



ECLAMPSIA; 

Notes and Cases of Puerperal Convulsions. 



E. MICHENER, M.D., 
J. H. STUBBS, M.D., R. B. EWING. M.D.. 

B. THOMPSON, M.D., S. STEBBINS, M.D. 

n United States and Canada. Bound m Cloth. !6mo. 75 Cents. Disci 

per Cent , making it net. BO Cents. Postage. 4 Cents eitra. 

Price in Great Britain, 3 Shillings. 



"KclunpBin; or, Notes and Cases of Puerperal Convulsions," is the 
title of a brochure which should be in the sands of every physician in 
general practice. The Dotes are ample tor the elucidation of kb 
and I'n— -Hi On 1 treatnmrt i» a prominent and anndstakable manner. 
They are the record of 4-4 oases of Puerperal Convulsions, Tilth the snc- 
eeaeea and failures in the treatment, the reading of which should give 
coorage, self-reliance, and (aitfa to act, and acl promptly, in » olaaa of 
caaea than which Paw others are bo apt to frighten the beginner, ■ >! even 
to make the heart of tin.* veteran almost stand still. 

In our medical colleges the teachers of Obstetrics dwell oj the 

ose of blood-letting i phlebotomy | in cases of puerperal com al ■ 
to this method Dr, tfioheoer ami bis follows give their unqoallied sap- 
port — in.it to take a prescribed number of ounces, but to bleed ■'- 
tad/ram a Jorge orifica. Thia is plain!) and admirably let Gorth In hie 
book. To Meed reqnirea a cutting instrument— nol iieeesearHj n lancet 
— for Dr. M. states how in one case a pooket-knife «a^ used and tbi 
desired effect prodnoed. 

Lot the young physician gather courage IV this little i k, and 

le) the nunc experienced give testimony to confirm its teaching. 

Reviews and Criticisms. 



" Wc liive .ilw.iy- thought (.lull thia 

treatment was indorsed approved lad 

bi genonUy . aad to 

mca ;■- ■iinii,; ihn -iti i 

we WOllM ViiluuiF'lltl till* little s 

s 

I ..■■ : rl till little handJxMk 

in to mi) ill ui'i l.in-- 

Wtri) llim .iL.:m- ' tins !■>::, |ui ,1. 

ami to uii him in «injin( it on", and sbo 
lo luinwl him in i!- msUdmi »he« it 
■decs . Hie tt.n-oD» fur 

tha aid aha «f tnab 

■ in will sM lofth, ami w« r.ar- 
.liiiiK' r,ni,ni. >ri it to wu raadam to 

iiniiiiniiiiuu un'l -iiulv" — Thrraprttttr 
ffattttt, 
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(F, A. DtVIS, medical Publisher. Philadelph.a. Pa. US* > 
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JUST READV. 



A MANUAL OF INSTRUCTION 



Swe dish Movement 
Massage Treatment 



Prof, hartvig Nissen, 

Director of [he Swedish Health InMtlillc. Walhinglon, D. C. . Laic In.iln.our in Phyiica 

Culture and Gymnastics at the John. HgpkilH UnivctlitJ, Baltimore, Md : 

Autli.it of " Health by Eierciie wlibcui Apparalm " 



ILLUSTRATED WITH 29 ORICIHAL WOOD EHORAVIHGS 



In One 12mo. Vol. of about 125 Pages. Neatly Bound in ( 



Price, postpaid, in United States and Canada. 
91.00; in Great Britain, 4s. 6d. 



very important Bubject in -.<■ practical manlier. Full instructions are 
given regarding the mod*; of applying 



: 



TheSwedish Movement and Massage Treatment 



various diseases and conditions or the human system with the ^fitt- 
est degree of effective]) ess. Prof. Nisaen is the beat authority in the 
United States upon this practical phase of this subject, and his book is 
indispensable to every pin sidiui who Trjlhw to know how to use these 
valuable handmaids of medicine. 

(f. A. DAVIS, Medical Publisher. Philadelphia, Pa.. </«.*.) <$n 




the; best 

Book. 



ysicians' Account 



Probably do class of people lose moiv unirii'\ through carelet 

;ii-i-'>iiiit - iii nl overlooked iir neglected Mils than pli vik-l:hi-. ' H'smi 

'1 1-1 :ii I al tin' bedside of the aick until hi teat night, or deprived of erven 

b modicum of rest, it is with great diffiQalftj thai Ire spares thi 
l mi- himself iii conditio* to give the same care to his own Bm Id inte- 
rests that n mershant, u lawyer, <ir even :t farmer devotes. It is then 
plainly apparent that aeyetem .>t iiookki-epini; ami aeoonnta that, withnnr 

saoi Ifloino ftCCnrECy, hoi , On tin.' other hand, induing it. :il the same time 

relieves the keeping ol ■ physioiarVB books of half their complexity and 
two-thirds the labor, is a convenience which will !>.■ eagerly welcomed by 

tl sands of overworked physicians. Sooh s ivstob |ws al : 

and wi tiik.- pleasure' in oStrmg It to the prqfeaoSon in the form 

or tin- 

Physicians' Combine d Day- Book a nd Ledger, 

tin- plan and arrangement of which is shown on a circular which wiD be 
sent to hiiv mldie" mi application. There is no exaggeration in stating 
t hut. this I>ay-Bookand Ledger reduces the labor of keeping vmir account* 
more than oue-half, and at the same time secures the greatest degree of 
accuracy. 

We may mention a few of the superior Advantages of thi* Day-Book 
and Ledger, as follows: — 

1st. — No posting: one entry only. 

2d. — Accounts can run from ai> months to two years without rewrit- 
ing patient'- name. 

3d. — The exact condition of any account can be ascertained <U a 
glance, without reference to other hooka. 

Jjlh. — Jt cull lie commenced at any time in tin: ycul'. 

6th*— Tin- arrangement la bucIi that it is Impossible to wast* 
moderate amount of space, 

Bth, — i'li.' lini-~ are to drawn as to ^i>" ample re t" make 

signs ami abbreviations without orowdtog. 

To all physicians desiring a quick, accurate, ami oompreo 
method of keeping their accounts, we oan safely say that no more BaftaUe 
hook has ever been devised. 

The Physicians' Combined Day-Book ami Lodger la hands I\ 

liound in Russia — back and corners — with cloth sides, raised '■ ■■■ 

full index, and with full description as to manner of keeping, and with 

|irinteil illustrative accounts. Royal quarto, lOx 1$ Inches. 

Style "A" — the 300-page book — contains space for 600 aeconnts for 
six months ; 300 accounts for one year. Style " 11 " — the »><J<i -| ■ ■ 
— contains space for 1200 accounts for -ix months : titltl tiecuiiiits for one 
year; 300 nceonnts for two years. 



NET PRICE LIST. iwsm* <£•«£_ 

Style "A"— 100 page*, aire 10x12. bound in ( Ruraia, cloth iide», fS.00, f SO. 

Style "B"— 600 page", "is* 10x12, bound in j Russia, cloth sides. fS.00. $S.n0. 
ALL SHIPPING EXPENSES PREPAID. 

SEND FOR FULL DESCRIPTIVE AND ILLUSTRATIVE CIRCULAR. 

(f. A. 0*1/1$, Medical Publ/ihw, Philadelphia. Pa„ U.S., 
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HYSICIANS' INTERPRETER 

IN FOUR LANGUAGES, 

(ENGLISH, FRENCH, GERMAN. AND ITALIAN.) 



Specially arranged for Diagnosis l»y 31. von V. 



. ..! of tUi littli 

...],.i'w 
wuli patieut" of tho#e nalion»litiet and |wgU8«.e*j nnfi 

j 1. 1» of <':•'■ < aok is » lyntl-matid Wr-oeafflanl ■ I 

Pr.u-1i-r«l Mcii.-,n.- as tV Ev. Ear, N . ..-. ■ . 'IW.ii, Fcvi, m'..- _■:■■.. I (j [ .,-f i iti,,v 1 H Si..,,,., k 

i'oillj.lilllll-. (.iclli-ral Hi-.Jtlk .-]" 'i:il I'-.-l 1. ■ ■ ■ ■ !■ [|OMti0B 

« bo WorJi-i! that lli(- only an-ivi requiTfi of lli>.' i:'ii<;it m nirraly Yns it Ko Tin- 

.■ ■■ ;■;! i.u;iib('t-:tf,aiiil a foniplcie Ui'i'-x i-'i'i' : ■■■ i ■ ibrqnick 

■ ■-■. ■ i ■ t- !1 I".' I'll- Mill i is Well Vi.T«i 'I II. I' ii.'u-ii. i :■■< 1 1 lIiTIIUU), 

■ ■■ Iicr in all lljoi-fl I . ■ t i : . ■■ li.nl n 

-Mini ■■si.^riKiKP ; (iiiJ it is Wi.imlv i i:.l..i-iJ hy ili.j Professor!! 

Pti-tkianB of the PhiW-lplua Medio] Mhgw nd B<*pu«Jt 



bttaj ubfii- 

:]'■ (jlllik Bli'i :■ . 



Ti.i Eteudmt 



To 



Bound in Full Russia Leather, for Carrying in the Pocket. t'Siie. File by Two and 

Three-Quarter Inches.} 206 Pages. Price, postpaid, in United States 

and Canada. SI. 00. net: in (treat Britain. 4s. 6d. 



convey some idea of the scope of the Questions contained in the 
Physicians' Interpreter, we append the Index :— 

c """' -nd fainting spells ............ .aji-ajj 

■Item i iI'il,:-- begin, nd v.henp«' 

i -■- ..i tba i">dy. ... ..aBj-aog- 



OtHoi UnVBck. . 

Pitien. . Idviory. htndliuy affeciiuni in 

tim occupy d.NCH'C^ 



63- JO 



Them. 



iplocnaof typhatd fc.ri . . 131-156 

iplocnti'f Ht.^'i « duHAhe isy-itH 

Iptvmsof lung d.-e. >e» . .1^-1^4 And 311-311 



Symptom* of lead -poisoning . ., 390-314 

anaonkwa s-5-3"* 

Burns and sprains -.330- J Jl 

The throat ,. 13»-3JS 

.-*l6-J» 



baths, bandaging, gargling, palming 
Nurubej 



swelling, elc wo-JJJ 



! ■ I* ■' The pW 



II", IV Willi 

Mure than 

in aci|Lurinii a. vi 
medical I k«, .11 



TTrabtihwy H> be used in reading 



is for beginning a study uf any r,nc 
languagei which il include*. Kor the enovei 

^1" iho^c whu 11m ir, ii 1 oiirain. 1. I.ntc mini 
( l:,.,V lev.-, 1„ ,t,.xive .r.lTcn tlOtB."— ,17, 
<<•.<- Surfic^l R,f„ltr. 

■■Many ..ther books of she tint sort 

1,111. from Tin:. I Sim, .-.in] fr.jni I ht 1 r twinu I: 
dlvolcd la Cliiivalc.il. ill EngLi-li .mil 
language only. they h 

-ii.ji b v- •-<"""■■" 



k-i.l. in [■■.M t l:-h 
y have nol had 



'- In out L11 li^r -Jin.-., and in the whole North- 
HIM, Ihe phy^Hjian i> ■ .111-1. unly meeting wish 
imroirau patients, lo whom il In diftt .-nil fur him 

|.| ;.l.lL..: bimaalf .ii,.'. 1 ■:■.■.. I. i.r ' . l.i. .■■■■ -Y.I I'.'V 



. .,mp .Hi...-. I 
mmtSnrc.m 



Blura 10 mikd ii .1 |..n'ilir 



" Howofren 111 I I Jim) I IM ii pallet wnMBd 

ifi.i-r. Muh whom the llnglkh language ii unfaiull 
lar, and many phyiician'. arc lhu> drprived uf The 
■1 ean^.. »ave through an Iwerpreier, of arriving U 

An juTenir.Ter ii ni^l tlwuv at lurid. buT wilh Thi* 

linckd iniervreiei m y. hit hand y. ml are able In ulc 

■ 
The [.l.y.kian. "-/tr Mtdictl Briff. 

b Vhlct ihe average nhyiiclaa 
— " « admirably 

,"lyil','!i',T,! djg 






...! r . Tl.c phy-ii-inn 
'c heanily cuinmtliil Mm ! 
:in^ wiih..L.i a knowledge 
ngc». in obliged — ■ — 






of the 



5.iS*-vKZ 

ill rapidly supeisede. forlheplncllial n 
■Mi ■ — 






Tf. ^. MW& Jferf/ca/ Publisher; P^tadelpfiin, Pa.. U.S.fc.1 



r JUST READY! 
AN IMPORTANT AID TO STUDENTS in M. STUDY of ANATOMY 
Three Charts or 

The fNerYO-Yascularf System. 

lil.T I.— THE NERVES, 

J'AliT JI.— TUK ARTERIES, 

part in.— the vxmrs 



Price* in the United State-n and Canada, 50 rem-, 
Complete; in Great Britain, am. 6d. 



'THE NERVO-VASCULAR SYSTEM OF CHARTS" far excels 
other System in their Completeness, Compactness, 
and Accuracy. 

Part I — The Serves. 

Gives in ;i clem form uot only the Cranial and Spina] Jferin -, 
showing tbe formation of the different Plexuses uml thelT 

brunches, but also the complete distribution of the Stmpa- 
tiiktic Nekves, thereby making it the most complete :>n<l 
concise chart of [lie Nervous System yet published. 
Eart II.— Tim Arteries. 

Gives an unique grouping of the Arterial System, showing the 
divisions and subdivisions of all the vessels, In ■.:■ 
the heart and tracing their corrrramins distribution to ; !,,■ |,< ■, | 
phery, and showing at a glance tbe terminal branchi 

Eart HI— The Veins. 

Shows how the blood from the periphery of the bo I 
ally collected by the larger veins, and tliesc co&lescil 
still larger veaeele, until they finally trace theinselve- into the 
Kiglit Auricle of the heart. 

It is the re fore readily seen that " Tbe Nervo-Vascular Syi 
of Chart* " otter* the following superior advantages : — 

I. It is the only arrangement which coinhiuea the Tiiri' 
terns, and yet. each is perfect and distinct in itself, 

II. It is the only instance of the Cranial, Spinal, 
thetic Nervous Byatems baing represented OH one chart, 

III. Prom its neat size and clear type, and being printed Otllj 

upon one side, it may be tacked up in any 1 venienl place, ami is 

always ready for freshening up the memory and reviewing Dt>r wan> 
|naik>». 

IV. The nominal price for which these eharta are *i 
llieru within tin 1 reach of all. 

(»j (F. A. DAVIS. Medical Publisher. Philadelphia. Pa. U.S.A.) 



HAY FEVER ; 



ITS SUCCESSFUL TREATMENT BY SUPERFICIAL 

ORGANIC ALTERATION OF THE NASAL 

MUCOUS MEMBRANE. 




CHARLES !■:. S A JOt S, M.O., 

ialion : Officer i.f the Academy of r'rMco >nd of Public: I n.i rue Ion of 
■poodliiu Member ftf [he Roynl Society of Belgium, of Irte Medial 
and), anil of Ihe Sucicry nf Hygiene of Frances 
.urican PUkanklal SaoM*/, M( , A 

?2mo. ffounrf in CnM. Bereied Edge*. 
United Slates and Canada. S' 00 ; in Great Britain. 4s. 6d. 

Tin.- object of Lhia little work is to place i» tlie hands of the general 
ictitioner the mean a to Crest weeeasftrtrj a disease which, until lately, 
■■■■r. considered as inerrable; it* history, causet), pathology, iinjj treat- 
uu'iit arc carefully described, and the latter is so arranged a* to he 



pnotieml 



hie by any physician. 



OPINIONS. 



I'. -. u' volume mut-t command 

a of those called uuoa to treat 

. n.il'rire inlractable complaint " — 
I Surgical Reporter. 

" I ( ip 3n.-L.llj- written, plainly printed 
in good style, and i« alike creditable to Ihe 
author and publisher, while conveying 
sound pathologkal vifwn and wlinlei-ome 
ilnt;ij'Fiitic indoctrinations.." — Si. Loaii 
Medical Jvvnmt. 

"That tins book open* up a new 
avenue for die relief and cum of liny 
Fever is evident, and therefore it will be 
eagerly read by many practitioners.'' — 
Nev> Englaifl Medical Monthly. 



subject, and o 



'- Few h 



i bad t 



I which baa t 



average pr 
qnenliy his 
Stative. The book 
appreiiated." — Amrr 



much baffled the 
; Dr. Sajous, eonse- 



this i: 



r generally reGUgaiWd aa t-lH 

riant, we .-.in recommend tfaia book to .>M 
[iliysii-iaus wtm an called upon to ll -' 1 
ihn IrooblaeonM disorder." — Thr Bu0aia 
JfaiiosI •'■nd. Bargieai Journal. 

"This i' quite a hnndsome and Well 
wriLlen work, illustrated, and pDoliahftd 
tin good pajwr in clear lyjie.. We are 
pleaded with the authors views, and 

heartily commend bin h.>ok to lie- 

sideration of the profession. '—Tin- &i«th- 
ern Clink. 

" The symptoms, etiology, pathology, 
and treatment of Hay Fever are fully 
in ■ ■ 1 a My 'li- ii -'-J The r- nii-r will not 
regret liie expenditure of the auiall pur- 
chase price of this work if he baa caatt o( 
the kind to treat."— Oaltjonua Vertical 



(F. A. DAVIS. Medical Publisher. Philadelphia. Pa. US' 



HE OLEATES. 

An Investigation into their 
ISTst'dre and. Action. 

By JOHN V. SHOEMAKER, A.M., M.D., 

Philadelphia IIivpir.il forSLin IM«U» ; Member of ihc Peiiiisyhjiiij Sure Med>ui Solely, 
■ he Minr>™.a Sfnie Medical Society, rhe American Medical Aswrciaiioir, ihe 



Fellow ...h he Medial Sociel 



i6mo- Neatly Bound in Cloth. 

Price, in United States and Canada, $1.00 ; in Great Britain, As. Sd 



The accompanying Table of Content! will give a general idea of the book. 
COST TE2TTS. 



Past I. 

Part II. 

I'.HT III. 

Pakt IV. 



HlSTnHV AND ORIOIN 

Process of BfAKCrACTTJU 

Physiological Actios of the Oleates 
Therapeutic Effect of the Ouui 



A Full Index renders the book convenient for Quick Reference. 



CRITICISMS. 



" The introduction of (he denies and 
their subsequent perfection by Dr. Shoe- 
maker marks a new era in Ibe history of 
cutaneous therapeutics. The profession in 
both cou m lies is deeply indebted to 
IJr Shoemaker fur his excellent work in 
this department of medicine." — William 
Whitla,N.D.(Q. U.I.). 

" In (his neat volume of a little over 
a hundred pages, Dr. .Shoemaker presents 
a clear and brief skelch of the history 
of the oleates, their manufacture, physio 
logical origin, ami therapeutic effects. It 
i» the result of ten years' attention to their 
position and value as a remedial agent, and 
is the most complete exposition of their 
action which has yet appeared. They are 
very valuable accessions to the materia 
medica, and should be familiar lo every 
practitioner, "—Midital and Surgical AV 
e*rt,r. 

fB) (F- *■ BAflS. «« 



" As is well known, Dr. *. 
was chiefly instrumental in introducing 
this class of preparations to the notice of 
the profession, and no one is better quali- 
fied by practical experience to speak au 
thonlativcly concerning their therapeutic 
value. To those of our readers who wish 
to learn all about the origin and history. 
the process o( manufacture, the physiologi 
cal action, and the therapeutic effects of a 
class of preparations which are destined to 
grow in favor as their merits become mure 
generally known, we commend this little 
book."— Journal of CutaHttmt and I'tne- 

rial Dinmta\ 

"The indication and method of pre- 
paring the different oleales are very clearly 
given. Nu physician pretending to treat 
skin diseases shuuld be without a copy of 
this very instructive little book."— CanaJd 
Mtdital Raerd. 



Mh<htpt,x>, At.. U.t-M.) 



Physicians' and Students' Ready Reference Series 

OBSTETRIC SYNOPSIS. 



JOHN S. STEWART, M.D., 



WM. S. STEWART, A.M., M.D., 



•42 ILLUSTRATIONS. 202 PAGES. 12mo. 

HANDSOMELY BOtJND IN DARK-BLUB OLOTH. 



■ Price, postpaid, in United States and Canada, $1.00, net; 

in Great Britain, 4b. 6d. 

By students this work will be found particularly useful. It is based 
npiui tlie teaching of such well-known ntithors as Play fair, Panin, 
Lnsk, (tuhihin, jiikI Cuzcanx and Tanner, and, liesidcs containing much 
new and important matter of great value to both student and practi- 
tioner, embraces in an Appendix the Obstetrical Nomenclature suggested 
by Professor Simpson, of Edinburgh, mid Adopted by the Obstetric Sec- 
tion of the Ninth International Medical Congress held in Washington, 
I). 0., September, 1881. 



REVIEWS. 

"It is well written, excellently illustrated, and fully up to date in 
every respect. Here we find all the essentials of Obstetrics In a nut- 
shell; Anatomy. Embryology, Physiology, Pregnancy, Labor. Puer- 
peral State, and Obstetric Operations all being carefully and Kcoorstefy 
descrit>ed." — Bufl'tihi Midicul and Sunjicat Journal, 

" It is clear and concise. The chapter on the development of the 
orum is especially satisfactory , The judicious use of bold-faced type 
for headings, and italics for important statements, gives the liook a 
pleasing typographical appearance."' — Medical &M0iii 

This volume is done with a masterly hand. The scheme is an 
lent one .... The whole is freely :ui. I moat inliuirably Ulua- 

■d with well-drawn, new engravings, and the book is uf a very con- 
venient size. . . . We know no book that comes uuaJlT deserving 
its title." — .Si. Louis Medical and Surgical Journal. 

(F. *. DAVIS, medical Publisher. Philadelphia. Pa.. U.S.*. ; w.\ 
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^=JUST PKBLISHKD.= 

THE PHYSIOLOGY 

Domestic Animals. 



A TEXT-BOOK FOR VETERINARY AND MEDICAL 
STUDENTS AND PRACTITIONERS 



By ROBERT MEADE SMITH, A.M., M.O., 




In One Handsome Royal Octavo Volume of over 050 paces, pro- 
fusely illustrated with more than 400 Fine Wood Engravings 
and many Colored Plates. 



».15 »--».-, *i » 

Thu d«v iin'i important work, tin only one in the Englniii language on lliin mibjact, 
bab ji»r bekb imukd. In it tha physiology of Lh* 'domestic animals is treated in ■ 
thoroughly complete manner, especial prominenca being gi ven Id the nubject of foodi anil 
foddern, and tho churiy^pr of tiia diet fir ttip herbivora nmi*r different condition!, with a 
fall coneiile ration of their digestive peco linn tie* Without twin; nTnrbardenod with 
detail*, it form* a complete teit-book of phyaiology, adapted to the u«e of »tud«ou and 
practitioners of both veterinary and human medicine. 



-■• 



AUtr, Philadtlphm. Pa.. US. 



GASTKIC DIGESTION. 375 

iglily macerated and soaked in Iluiil, nml from which they are forced 
into the nwophagus during r > i mi j 1 1» Li < »i» pr uiU/ the boney-Casab bag dip- 
ing the intervals of rumination. It is evident, therefore, tliat tlie food 
contained in this pouch inay undergo changes due to the movements to 
which it is subjected, the temperature, and tin- scfidn of saliva and other 
fluids. The. changes sire, therefore, physical and ■ heiuieal. The walls* of 
the rumn, hy their contractions and resulting movements, may exerl b 
considerable amount of ineclfanio&l force on the unnehts contained within 
It, although this lias been greatly exaggerated. Nothing like trituration 
takes place, but simply thorough mixing of the new and old food together 




and with fluid; consequently, it is not necessarily the portion of food 
which first enters the paunch which is the first to leave. The maceration 
which the food undergoes iu the fluids of the paunch is especially marked 
in the case of grain and dry fodder, and is greatly assisted by the tem- 
perature of the organ. 

The fluids contained In the rumen consist, in n great part, of water 
which has been drunk and a large quantity of saliva, which is swallowed 
with the first mastication and in the intervals of the act of rumination. 
The rumen has. however, no secretion of its own, since no secretory 
glands are found in its walls. Its reaction, aa already stated, is generally 



UST PUBLISHED. 



JUST PUBLISHED. 



THE INTERNATIONAL 

Pocket Medical Formulary, 



ARRANGED THERAPEUTICALLY, 



C. SUMNER WITHERSTINE, M.S., M.D., 



WITH AN APPENDIX CONTAINING 

A Penological Table, the Newer Remedies included; Important Incom- 
patible* ; Tul.lts on Dentition and the Palae; Table ofvropi in 
:i Fluidrachm and Doses of Laudanum graduated Tor age: Foi- 
muliu and Doses of Hypodermic Medication, including the Jiewer 
Remedies; Uses of the Hypodermic Syringe; Formuhe and Do*ea 
for Inhalations, Nasal Douches, Gargles, and Eye-Waiae* : I ■'•»■- 
nmlie fur Suppositories; Use of the Thermometer in Disease; 
roi son s, Antidotes and Treatment: Directions for Pnst-Morii-tu 
and Medico-Legal Examination" ; Treatment of Asphyxia, Sim. 
slink.-, etc.] Antiemetic Remedies and Disinfectants; Obstetrical 
Table; Directions for Ligation of Arteries; "Urinary Analysis i 
Table of Eruptive Fevers ; Motor Points for Electrieal Treat- 
meat) ate., etc., etc. 



J'rice, I'oatpaUl, in United States and Catutdtt, $5£,tHt net ; 
in Great Ifritatn, 8*. Gd. 



THIS WOES POSSESSES THE FOLLOWING MEEITS : 

First. — The formula? are arranged under the differ- 
eases in alphabetical order, with thumb-letter index. 

Second. — The large number of recent formula?, giving the 
latest and best modes of treatment by the most eminent Amer- 
ican and foreign physicians. The best selection ever published. 

Thirdr-The large number of well-tested and time-tried 
formula* of classic American and foreign physicians. 

Fourth. — The large collection of hypodermic formula*, in- 
cluding the latest and newest remedies; the largest number 
yet published. 

Fifth. — Extra blank leaves for classifying your own favo- 
rite formula?. 



Sixth. — The large number of authorities quoted. Over 
<KX) of the best-known American and foreign physicians and 
profeegors, The author's name is given with each formula. 

Seventh,— Compactness; fine leather, flap binding; will 
easily slip into the jioeket. 

Eighth. — Saving of time and labor. 

Ninth. — A handy, reliable " omnium </ a the mm,'- invaluable 
alii;'' to the student, recent graduate, or busy practitioner. 



■ 



This work, the best and most complete of its kind, con- 
tains about 275 printed pages, besides extra blank leaves. 
Elegantly printed, with red lines, edges, and borders; with 
illustrations. Bound in leather, with side flap. It contains 
more than 1800 formula, exclusive of the large amount of 
-other very valuable matter. 



REVIEWS ANJ* CRITICISMS. 



book of [» at—."— H ttitnrf* M,<*. *'«■/.•:... 
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OBSTErans. 



attached by vessels to several small placenta* Hiicccnturiatse. 
clinical importance of multiple placenta Hea in &6 fact 




Fig. 2.— {Annulet dc Qjin/cologie.) 

that one of these lobes may be retained in the litems, while the 
other is expelled ; and this accident is apt to occur if the attendant 



is in too great a hurry to remove the placenta. The practitioner 
should always carefully examine the placenta, — not only to see 



GENERAL THERAPEUTICS. 439 

under certain conditions; and it docs not yet seem to have been 
satisfactorily demonstrated that the cyanosis is not due to some 
deleterious alteration of the blood. 

Aiiti/>i/i-iii>-. — The antipyretic action of this drug is so well 
understood that we find but little published concerning it during 
the year. Guiteras" 1 considers it worse than useless to persist in 
the administration oi' antipyrine' for many days in. the course of the 
continued fevers of warm countries; and he has frequently found 
that its discontinuance was followed by a regular reduction of 
the temperature, with improvement of the other symptoms. He 
also noticed that the heart was weaker and the arterial tension less 
whde antipyrine was being administered. Minot" gave antipj rine 
and thaliine in '.? 1 eaves of typhoid fever, rinding that '20--J0 grs. of 
the former was needed. (For further notes of Minot's paper, sei 
'•'/'/idl/hi':.") Itohisoh" failed to cut short typhoid lever 1>\ its ua 
Cradle''' has found it valuable in doses of 4 grs. in the fever "t 
dentition in infants, where there was a possible danger of convul< 
none Scott" obtained good results from it in 2 eases of puerperal 
fever, as well as in 4 of malarial fever. An editorial writer 1 ' 
mentions the rapid reduction ui a temperature 107.5*F. in a case 
of malarial fever, though he does not consider that [he drag LI 
any thing more than a simple antipyretic in this disease. 

As regards phthisis, we rind Patrick" declaring it verj 
valuable in a few cases in which lie 1ms tried it. giving a ^-'^ 
even afternoon. Laache* 5 made a social study of ita action in 
jilitlusis, and found that it, as a rule, brought down the hectic 
fever verv satisfactorily. OUkoff" confirms the rc]H>rts in several 
journals concerning the hemostatic action of antipyrine. In € cases 
of bamoptysu he has employed a solution of 90 grs. in *> ounces 
of water, used by inhalation, and has ordered .V-6 inspiration* 
through the inhaler every £— 1 hour, diminishing 'lie bannoptysu 

at mice, and SOOfi arresting it entirely. Snyers" has made trial of 
the comparative value of antipyrine, antifebrine, thaliine and kairioe, 
and much prefers the former. The defervescence, he s:i\s. i^ lew 
rapid, and a suhsei|Lient rise slower and more regular; hence then 
is less abundant perspiration and less chilliness. Miilh 
with this statement, hut claims that the slower rise after antipyrine 
doe* not always take place, and is sometimes even more abrupt 
than alter aiitifcbrine. 
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10 unbearably painful current should be ascertained and noted, This 
ma] be compared with that necessary to produce contractions upon U« 
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The next step in Am examination consists id changing tw rfu 
to the bin<liih_/-ji".--U «f a galvanic battery. We can now ascertain the 
number of oeita or BOillianrperffl (which is preferable) required r.i produce 
the different varieties of contractions (enumerated in the taWe deajgnad 
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ulnar, anil mutcuk.sptrjl ntna of each tide If he tochoua. tlw- npmMr en h.i.i hn 
OM-Wli mi i ilind ;" his right, f..r iTiorillnu hit otwri Bikini aj they »« made. 
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circuit (when extreme accuracy is desired); by so doing, a comparison 
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conditions which are exactly alike. 

When we have completed the steps indicated by the chart prepared 
for the assistance of the practitioner (page 191) we are in possession of 
certain facte which may be of great practical value as regards both diag- 
nosis and prognosis: — 
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Of tlif thrde wji(fc mentioned, chromic acid is l»y far the 
must satisfactory for posterior applications. Nitric acid is 
not sufficiently safe, while glacial acetic acid requires too 
many applications. 

When an application is to bo made, the instrument is 
adjusted so that tlie curved tip will take the proper direc- 
tion on emerging, and the end of the rod is protruded. The 
ftp is heated slightly to the tire of a match, and dipped 

among the crystals of tin- acid, then allowed to repeater the 
tube. Enough of chromic acid will have adhered to the rod 
for the application. Tin.' tube being passed through the nasal 
cavity as tut as the hypertrophy, the rhinosoopa, held with 
the left hand, is placed in position, and tin. 1 parts are illumi- 
nated. The location of the tube being ascertained, its point 
is placed against the side of the growth, and the spring is 
pressed upon. This forces the acid-covered point to emerge, 
the bend causing it to apply itself against the growth. By 

now drawing the instrument out a short distance] the appli- 
cation can he made more effective, the point thus parting 
with all its acid on the hypertrophico! membrane as it rubs 
againsl it. The pressure on the spring being then released, 

the point disappears in the tube, ami the instrument can be 
withdrawn. A solution of bicarbonate of soda, used pos- 
teriorly with tiie atomizer, is always indicated after tins 

operation, to neutralize any excess of the aeid that might 
oave remained on the membrane, and to limit absorption. 
Four or five applications of this kind generally cause marked 

ihrinkage of a moderate-sized growth. 

(ialvaiio-cautery can also ho used in the same manic 1 by 

introducing (be cautery knife d (Fig. 33) instead of the add 
application. The loop is introduced cold and applied against 

the side of the growth. Its position being ascertained with 
the rhinoscope, the circuit is closed, the handle being at 
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